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ELECTRIC TRACTION IN ITALY. 

The Italian Government appointed last 
Summeracommission to study the question 
of electrical operation of railroads in that 
country. The conclusions reached by this 
commission after a careful study of the 
problem in hand are such as to merit more 
than passing notice, since they apply not 
only to conditions at present obtaining in 
ltaly but perhaps equally to those that are 
found in other parts of the world. 

It was concluded that it would be wise 
first to experiment with four varieties of 
electric traction, using, in each case, a stan- 
dard gauge, full-size service railway, and 
hauling freight and passengers with the 
various equipments for a sufficiently long 
period to determine actual data of oper- 


ation. The four systems decided upon 
comprised two different types of accumu- 
lators driving electric locomotives, the 
overhead three-phase high-tension system, 
and the third-rail system with direct cur- 
rent. Experiments with Planté accumu- 
lators are already being made on the line 
running from Milan to Monza, while the 
Pescetto system of accumulators is being 
operated on one side of the Adriatic com- 
pany’s lines in the eastern part of the 
peninsula. The high-tension three-phase 
system on the Lecco line was described 
some time ago in the ELECTRICAL REVIEW. 
A definite experiment is now about to be 
undertaken with the third-rail system on 
the line connecting Milan and Porto 
Cerisio in the lake region. The latter 
line is about 62 miles long, the permanent 
way being standard-gauge double-track, 
with three branch lines running through 
the mountainous lake regions of northern 
Italy. Feeding will be done by means of 
high-tension three-phase currents working 
through substations where they will be 
transformed and converted to 600 volts 
direct current. The motor cars will have 
eight wheels, and will be equipped with 
about 600 horse-power each. With trains 
of several cars it is contemplated to work 
a schedule of about 56 miles an hour in- 
cluding stops. 

There is no doubt whatever that when 
the data from these experiments shall have 
been collected the 
and railway commissions will have the 


Italian Government 


most useful possible variety of knowledge 
concerning this highly important subject. 
In the United States our experiments have 
been confined to shorter lengths of rail- 
way and limited to the direct-current sys- 
tem. The outcome of what is being done 
in Italy can not fail to arouse the deepest 
interest among railway and electrical engi- 
neers on this side of the water. From 
such preliminary results as have been ob- 
tained in two or three installations in 
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Europe, and their comparison with the ex- 
perience of direct-current systems on a 
large scale already established in this 
country, the conclusion is inevitable that 
the future will see a large development of 
alternating-current application for this 
particular purpose. It has become prac- 
tically necessary on long lines to generate 
current by means of polyphase apparatus, 
transmit it at high pressure, and trans- 
form it and convert it to direct current. 
With the two varieties of polyphase trac- 
tion apparatus now in use abroad the sub- 
station is entirely omitted in one, the cur- 
rent being received at its high tension di- 
rectly on the car; while in the other trans- 
mission is reduced to its simplest condi- 
tion, the substation system consisting of 
transformers only, requiring no attention 
and little repairs. When it is considered 
that the principal cost of operating any 
railway is labor, and that the desire of 
railway managements in general is to re- 
duce the labor cost for transportation as 
far as possible, it is seen at once that elimi- 
nating the substation with its charges for 
attendance is a highly important economy 
in such an installation. The Italian engi- 
neers who have charge of the various ex- 
perimental equipments mentioned above 
are to be congratulated upon their extra- 
ordinary opportunity. 





THE TELEGRAPHONE. 

Electrical engineers have very nearly 
outgrown the ability to be astonished. We 
have dealt so long with apparatus and 
methods that seem to perform the impossi- 
ble that it is only once in a while we can 
feel the thrill of real enthusiasm and sur- 
prise. ‘To those who have had the privi- 
lege of seeing the remarkable performance 
of the telegraphone, described in the ELEc- 
TRICAL Review, February 2, there comes 
back some of the old wonder that a few 
of us remember when first we heard the 
telephone or phonograph. The thing is 
so amazingly simple, and its performance 
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is so astonishingly perfect, that one feels 
the natural wonder why it has not been 
done before and long ago. This instru- 
ment is one of a class that occasionally 
makes its appearance in the face of the 
belief of most people competent to know 
about it that it will not work. Doubtless 
if we had no telephones we would say on 
inspecting a drawing of the original Bell 
magneto apparatus that, while there was a 
bare theoretical possibility that such a 
contrivance would transmit sound, yet it 
was perfectly evident that it could not do 
so in practice. Indeed, this feeling was 
shared by the public, engineers, Patent 
Office officials and nearly every one else 
who had to do with the telephone in its 
early history—until they heard it talk. 
It was much the same with Herr Poulsen’s 
Nobody would believe that 


magnetic strains of a permanent and re- 


invention. 


producible character would be set up in a 
steel wire by the delicate magnetic titilla- 
tions of the little apparatus employed. 
Indeed, it is stated that when patents 
were applied for on this machine they 
were refused on the ground that such an 
instrument was absolutely inoperative. 
Still, it works; and it works very much 
better and more distinctly than any form 
of mechanical phonograph we have had 
What its future 
usefulness will be is a matter which the 


the pleasure of seeing. 


future alone can determine, but it is cer- 
tainly most interesting and so ingenious 
and beautiful in principle that it deserves 
more than passing notice. 





PRINTING TELEGRAPUHS. 

The interesting description, by Mr. W. 
B. Vansize, of the Murray page-printing 
telegraph system, concluded in this issue, 
draws attention to what seems likely to be 
the most immediate development in tele- 
graphy. 
and the early stock-tickers, a number of 


Ever since the days of House 


experimenters have been working at the 
printing telegraph problem and endeavor- 
ing to put it into such condition that it 
could compete in a commercial sense with 
the ordinary Morse system. A number of 
most ingenious and beautiful inventions 
have been made, and there has been a 
limited use of printing telegraph appara- 
tus; but to-day the large bulk of business 
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is handled in the old-fashioned way, by 
hand. 

The immediate and apparent advantage 
of the old system is that when the message 
is received it is in shape at once to send 
to its destination. It does not need to be 
translated from any cipher system or 
otherwise handled and is sent out pre- 
cisely as it is received bv the operator and 
written down at his desk. This saves time 
and money and, furthermore, requires no 
considerable investment in apparatus at 
the various offices. 

The tape-printing telegraph, which has 
had limited use in the United States, suf- 
fered from a particularly aggravating in- 
convenience, since the messages written 
out on tapes, several feet in length, could 
not be filed satisfactorily by any system in 
use in the average commercial office. It 
was found necessary to clip them up in 
short lengths and paste them on a sheet of 
paper, and, indeed, this was practically 
necessary before they were convenient to 
read. From this consideration it was evi- 
dent that the printing telegraph, to be a 
success for ordinary commercial work, 
must print its message on a telegraph 
blank or in some other way in ordinary 
lines on a sheet of paper so that it might 
easily be read and filed away for future 
reference. A vast amount of ingenuity 
has been expended in devising some form 
of page-printing apparatus that would 
give, in effect, a typewritten copy of the 
message at the receiving end. The Mur- 
ray system referred to above seems to pos- 
sess some features which may lead to its 
considerable use. It certainly has many 
advantages of novelty. Perhaps the most 
striking feature of the system is the dot 
and space alphabet, which is really the 
essential difference between this system 
and other methods. 





COMIC DESPAIR. 

A wail of despair, comic in its intensity, 
has gone up from several good people in a 
city in the centre of the country. The 
distress is occasioned by the combination 
of local electric railway interests which, it 
is believed, threatens municipal owner- 
ship by preventing the acquisition of the 
various rights by the city. The reason for 
this is that private capital and engineering 
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skill are already on hand, willing and eager 
The towns- 
people lament grievously that such a con- 
dition of things should exist, and bemoan 
the lack of legislation necessary to make 


to take up the proposition. 


such an affair impossible. Numberless ex- 
periments, however, with municipal owner- 
ship have shown beyond controversy that 
in the vast majority of cases it is a failure. 
When large corporations take up traction, 
lighting, power transmission, heating or 
other similar industries they carry suc! 
projects to a successful and profitable con- 
clusion. When similar undertakings are 
put in force by municipalities, financial 
disaster and punily insignificant results, 
if any, are almost certain to follow. It 
is extremely doubtful, in the face of prac- 
tical experience and existing conditions, 
if the legislation desired could be put into 
effect, and even supposing it possible, the 
people who desire it are so few in number 
as practically to be a silent minority. Fora 
man who is anexpert tea-taster to undertake 
to shrink a steel jacket on a piece of heavy 
ordnance would be regarded as proof of 
his lunacy, but politicians who have not 
the slightest knowledge of electrical or 
other engineering matters boldly attempt 
the impossible and, in ninety-nine cases 
out of a hundred, fail. To put into effect 
a law which would prevent private capital 
from developing any sort of enterprise, 
substituting the municipality for the cor- 
poration in such matters, would be an en- 
croachment upon the rights of the people. 





ELECTROCHEMISTRY. 

Of all the various branches of electrical 
progress and activity to-day, none offers 
larger rewards than electrochemistry. The 
industrial application of electrolytic meth- 
ods is the most recent development of the 
art, and one that promises to be, in the 
end, possibly its most important direction 
At the same time this divi- 


sion of the general subject of electrical 


of operation. 


engineering is little understood, and has 
received little attention from students and 
Its im- 
portance is so great that it can not fail to 


investigators in recent years. 


be taken up as a distinct and considerable 
branch of study in the future in those in- 
stitutions in which electrical education is 
given. 
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THE THEORY OF ALTERNATING DYNA- 
mo ELECTRIC MECHANISIMS—XV. 


BY W. ELWELL GOLDSBOROUGH. 


It must not be supposed that every con- 
dition of resonance is attended with ex- 
cessive voltages. This is noé the case. 
Every cireuit which has a power factor of 
100 per cent is either entirely free from 
capxcity and inductance or else their re- 
active effects neutralize one another. As 
a general thing a condition of resonance 
is a very desirable one, it is only harmful 
under certain, and more or less, unusual 
conditions. 

[f we examine the radical in (155) we 
sec it is the square root of the sum of two 
squares. We can, therefore, represent it 
as the hypotenuse of a right-angle tri- 
angle (O ac), in Figs. 39 and 40, by 
laying off the base O ¢ = r and the side 


1 
ca= (ge —Le). 


By comparing Figs. 30 and 39, and Figs. 
37 and 40, the angles (AOC) and (a O e) 
are seen to be equal, since the tangent of 
eich equals 


er) 
Cor rl 


In fact Fig. 39 can be obtained from Fig. 
36, and Fig. 40 can be obtained from Fig. 
31, by dividing each of their sides by (1) 
the maximum value of the current. Figs. 
39 and 40 are, therefore, the resistance 
triangles that correspond to the electro- 
motive-force triangles of Figs. 36 and 37. 
‘The radical 


, =) + (3 xt v)* (162) 


is called the ‘‘ effective resistance ” or the 
impedance of the circuit, and its value is 
expressed in ohms. (7) is the ohmic re- 
sistance of the circuit. And 


E 
(cs —Le) 


is called the reactance of the circuit; its 
value is also expressed in ohms, and is 
denoted by the letter (x). Therefore 
2aVr+2 (151) 

and the impedance equation is seen to 
have the same form whether applying 
specifically to circuits containing resist- 
ance and inductance, or resistance and 
capacity, or resistance, inductance and 
capacity. 

Equation (158) can now be rewritten by 
substituting these forms, ana will then 
appear as follows : 


i= i sin (04 + tan? * ) (163) 
/ p24 gf My 





_ x 
= = sin (o ¢+ tan =) (164) 
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This is the common form given to the 
general expression, as for all practical 
purposes it is not necessary that (C), (L) 
and (w) should appear in the formula. 
Example No. 7. 

Given: A circuit containing an induc- 
tion coil, a condenser and a non-inductive 
line resistance. The induction coil is 


built up without having any iron used 
in its construction; its resistance is six 
ohms, and its reductance .3 henry. The 
condenser has a capacity of 4.848 micro- 
The resistance of the line is nine 


o Cte 


farads. 











Fic, 39.—ALTERNATING MECHANISMS. 


ohms. Upon this circuit, which is such 
an one as is diagrammed in Fig. 35, is 
impressed the electro-motive force of an 
alternator which develops a sine wave 
having a frequency of 132 and a maximum 
value of 75 volts. 

What is the maximum value of the cur- 
rent flowing in the circuit ? What is the 
angle of phase difference between the 
current and the impressed electro-motive 








force? What is the equation of the in- 

a 

Oa=2z 

Oc=r 

Ca=2x 

? 
O - < 
Co 7 be 


Fic. 40.—ALTERNATING MECHANISMS. 


stantaneous current? What is the im- 
pedance, or the effective resistance of the 
circuit ? What is the difference of poten- 
tial between the terminals of the .con- 
denser ? What is the difference of poten- 
tial between the terminals of the induc- 
tion coil ? 

By equation (155) the maximum value 
of the current equals 


i 








. 1 a 
\ ll —- oo °) 
= 5 amperes, 
since the reactance of the circuit due to 
its inductance equals 
Lo = .3 X 27 X 132 = 248.8 ohms, 

and the reactance of the circuit due to its 
capacity equals 

1 1 


Co  .000004848 xX 27 x 132 
248.8 ohms, 
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and these reactances exactly neutralize 
one another. 

A condition of resonance exists in the 
circuit, therefore, and the impedance of 
the circuit is equal to the ohmic resistance 
of the circuit alone, for by equation (162) 


2= /7 r+2=>r=9-+ 6= 15 ohms, 


since 


X= —L o=248.8 — 248.8 = 0ohms. 
Cw 
Moreover, the current is in phase with 
the impressed electro-motive force, for 
by equation (156) the angle of phase 
difference between the current and the 
impressed electro-motive force is 


; - hate x 
» = tan == tan = 
0°, since as above X = 0. 

Therefore the equation of the instanta- 
neous current is that of a simple harmonic 
function in phase with the impressed 
electro-motive force, or 

¢7=I1sinoé=5sin 829.4 ¢. 

When we come to determine the elec- 
tro-motive force at the terminals of the 
condenser, we find the case in hand pre- 
sents a condition of resonance that is 
accompanied by an abnormal rise in 
voltage. Applying equation (150), the 
condenser voltage is equal to 
E,=1+ Cw=5 X 248.8 = 1,244 volts. 
The condition of resonance is, therefore, 
in this case productive of a local in- 
crease in voltage of over sixteen times the 
voltage impressed upon the system by the 
alternator. 

The electro-motive force at the terminals 
of the induction coil is slightly greater 
than that at the terminals of the con- 
denser, since the coil has a resistance of 
six ohms in addition to an inductance of 
.3 henry. The value of this electro- 
motive force can be determined by equa- 
tion (53), but since (7) is very small by 
comparison with (L ), the result given 
by equation (52) is sufficiently exact and 
equal to 

E, = I L w = 1,244 volts, also. 


Such a condition of resonance as that 
which is imposed by the constants assumed 
represents a system of forces in unstable 
equilibrium. This is due to the fact that 
a very slight change in either the capacity, 
the inductance or the frequency of the 
circuit will produce marked changes in 
the electro-motive forces induced and in 
the value of the current flowing in the 
circuit. 

Consider, for example, a change of fre- 
quency, and suppose a variation is made 
in the frequency of 32 reducing the fre- 
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quency of the circuit from 132 to 100 
cycles per second. 

The reactance due to the inductance in 
the circuit is thereby reduced from 248.8 
ohms to 

948.8 100 
132 
while, on the other hand, the reactance 
due to the capacity is increased in value 
from 248.8 ohms to 
248.8 132 
100 
Therefore the impedance of the circuit is 
increased above the previous value of 15 
ohms, since now, in addition to the line 
resistance, there is a reactive resistance of 
(328.4 — 188.5 = 139.9) ohms effective in 
the circuit, and consequently the im- 
pedance of the circuit is increased in 
value to 


= 188.5 ohms, 


= 328.4 ohms. 


z= #15" + 139.9" = 140.7 ohms. 


Therefore the line current is reduced 

to 

= 75 — 140.7 = .5335 ampere, 
or to nearly one-tenth of its former value, 
and becomes a leading current over 83° in 
advance of the impressed electro-motive 
force. 

Problem No. 7 is a combination of prob- 
lems No. 4 and No. 6, and to be appre- 
ciated should be studied in connection 
with the latter. 

sali 


Japanese Progress. 


The advance of Japan in practical ap- 
plications of electricity may be ‘gathered 
from a recently published summary, which 
states that the Japanese Government has 
sanctioned additional important railway 
concessions in that island. Several new 
standard gauge lines, one of which in- 
cludes a 20-mile stretch between Kobe and 
Osaka and two others of 13 and 18 miles 
respectively, will be equipped for electric 
traction, and some of these lines are al- 
ready in process of construction. The 
street railways connecting Tokyo and the 
principal factories withthe most important 
seaports of the empire are to be extended, 
and as there are already more than 400 
power-houses and generating stations in 
the empire, 19 of which supply energy 
only for working street, factory and mine 
railways, it may be safely predicted that 
no difficulty will be experienced in getting 
sufficient power to operate new lines. 
Central stations which have an individual 
output of about 4,000 horse-power are 
situated in Tokyo, Kobe, Yokohama, 
Nagoya and other cities, the motive power 
in each case being supplied by steam, while 
considerable water-power is also available. 
In Kioto a large turbine plant is operated 
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by the waters of Bitwa Lake, and at Osaka 
another is driven by the outflow from the 
natural outlet of the same lake, although 
but a small portion of the available force 
of over 25,000 horse-power is utilized. 
Though Japan is making rapid headway 
in manufactures of her own requirements 
she affords also an important market for 
electrical machinery of foreign manu- 
facture, particularly that sent out from 
the United States. The greater portion 
of Japan’s railways run across the country 
transversely, and as the island is of com- 
paratively small width these systems are 
well adapted to electric traction. It is 
proposed at some future date to build a 
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U 
A New INTERRUPTER. 

system which will extend from the south- 
ernmost part of the main island by way 
of Yeso, to the northernmost extremity, 
intersecting the cross lines and thus con- 
necting with the harbors along the coast 
every portion of the interior. With such 
a system it may be stated that Japan will 
possess an almost model system of inter- 
communication, to whose satisfactory 
realization the natural conditions of the 

country greatly contribute. 

cae en conie 

Berlin Tramways Sold. 

Special press reports from Berlin, Ger- 
many, state that the municipality recently 
paid to Orez & Company, bankers, ten 


million marks for the purchase of the 
Siemens-Halske electric tramways, which 
constitute the most important traction 
system in the city of Berlin, and in fact 
in all Germany. 
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A New Interrupter. 


Herr W. A. Hirschmann has put upon 
the market a new interrupter which in- 
volves the use of mercury, but not as a 
conductor, as its function is that of amal- 
gamating the two copper surfaces forming 
the contacts. In the diagram -(Fig. 1) 
H represents a hollow piece of ebonite 
revolving on the shaft A, and provided 
with two copper contacts M, provided 
with inlets into the interior of the ebonite 
as shown at T and U (Fig. 2). The 
other contact C is pressed against the 
former by a spring F. B is an opening 
in the ebonite block which is below the 
level of the mercury. It is so arranged 
that it scoops up the mercury into the 
interior of the block, and presses it out 
through the apertures at T and U. The 
contact P then spreads the issuing mer- 
cury over the contacts M, thus keeping 
them in good condition. The apparatus 
works noiselessly and well in an accumu- 
lator circuit or a 110 or 220-volt supply 
circuit.—The Electrician. 

— 
Massachusetts Electric Light 
Consolidation. 

Reports from Boston, Mass., state that 
the Morgan Syndicate, of New York, has 
not as yet released the Boston Electric 
Light Company from the option given it 
to lease the same at a rental of 10 per cent, 
and in consequence the directors of the 
electric light company have formally noti- 
fied the Edison Electric Company of Bos- 
ton that they can not entertain the latter's 
offer for a similar lease. Regarding an 
additional issue of stock by the Edison 
company, a director of that corporation 
is reported to have said: “During the past 
year our increased business has called for 
increased expenditures. In consequence 
it will be necessary for the company to 
issue additional capital stock as has been 
done nearly every year for 10 years past.” 

Later advices state that the Edison com- 
pany has withdrawn its offer of a lease. 

a ee 


Electric Punkah Pulling. 


Electricity is to be applied on an ex- 
tensive scale to pull the punkahs in the 
Simla Military Barracks, in India. Ac- 
cording to reports from England, the first 
station which will be taken in hand is 
Bareilly, where Hoare’s system will be 
adopted. In the centre of the cantonnent 
a central station with the necessary equip- 
ment will be installed and it is expected 
that it will be in operation before the next 
hot season. It will cost a lakh of rupees. 
“The principle on which the punkahs are 
to be pulled is new,” says the English 
paper which reports the matter, “being 
simply that an electric motor drives an 
endless band, which in turn swings all the 
punkahs, and by this means the ordinary 
swinging punkah may be utilized.” 
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The Telephone Company of 
Guatemala. 

In the description of the telephone sys- 
tiem of the Central American city of 
Guatemala which follows, two things 
may be noted as of perhaps more than 
ordinary interest. These points are the 
increasing activity and willingness of the 
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difficulty of keeping pace with European 
countries where steam and electricity en- 
able the farmer to dispose of his products 
to the best advantage. 

With this object in view Senor Juan 
F. Ponciano, the engineer who con- 
structed the Guatemalan government’s 
telegraph lines, and built and installed 
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Fic. 1.—NAtTIVE OFFICIALS, OPERATORS AND LINEMEN OF THE GUATEMALA 
TELEPHONE COMPANY. 


Latin-Americans to adopt the facilities 
and improved commercial appliances of 
which we are so justly proud, and the 
natural resources of the country itself, 
which, taking into consideration the liber- 
ality of the government of the republic, 
in whose capital city the enterprise had 
its beginning, offered an opportunity for 
successful enterprise which was taken ad- 
vantage of by local capitalists and engi- 
neers, who pushed the system through to 
completion. 

Of the five republics situate in Central 
America, Guatemala stands first in popu- 
lation, natural wealth, development, and 
for the variety and richness of its flora. 
The capital, Guatemala, is a prosperous 
city of 80,000 inhabitants, and has an 
area of about 18 square miles. Mild in 
climate and pleasant for residence, the 
city has become popular with aliens visit- 
ing the country, many of whom have set- 
tled there, owning plantations in the 
vicinity. To any one cognizant of the 
agricultural standing of Guatemala it is 
immediately evident that facilities for 
handling the immense coffee and cotton 
export business, which constitutes the life 
of the republic, must constantly improve 
to meet competition and the increasing 
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to the northeast of the city which is his 
home, and personally superintended the 
construction of the system and exchange. 
This exchange is equipped with German, 
English, and French instruments and at 
present has 750 subscribers. 

In the accompanying illustrations are 
presented views of the telephone com- 
pany’s building, showing the peculiar 
structure of the tower, the main oper- 
ating room with the “centrals” at work, 
and a group of the employés. The 
switchboard, as shown in Fig. 2, has not 
now its entire complement of subscribers, 
but the company is planning extensions 
of its lines through the suburban districts 
in the vicinity of the city to reach the 
coffee and cotton planters which will fill 
up the board and enable the exchange to 
run to its full capacity. 

Senor Ponciano, when seen recently by 
a representative of the ExectrricaL Re- 
VIEW, was very enthusiastic regarding 
the outlook for future business in Guate- 
mala. “Conditions in Guatemala,” said 
he, “seem to me to indicate unusual ac- 
tivity in electrical enterprise during the 
coming year, and our only difficulty is 
the tightness of the money market. That 
is My purpose in visiting your country— 
to obtain funds to finance not only the 
telephone, but also our electric light and 
proposed street railway systems. With 
the advantages we already possess, the 
friendly attitude of the government, and 
the large water-powers near the city of 
Guatemala, the plans we have are certain 
of fulfillment in the near future. By 
means of the telephone, coffee planters 
can instantly communicate with the cap- 





Fig. 2.—THE SwITCHBOARD RooM IN THE TELEPHONE EXCHANGE, 
GUATEMALA City, GUATEMALA. 


the entire system, obtained franchises, 
formed an organization of capitalists and 
installed a telephone exchange and subur- 
ban line in Guatemala city itself. Sefor 
Ponciano left the large coffee plantation 


ital or the seaports from the farthest por- 
tion of the republic, thus avoiding the 
otherwise inevitable journeys to the city 
on business which can be transacted in a 
few moments over the wire. We shall 
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also extend our lines to Mexico, and, in 
fact, all through Central America. 

“The electric lighting will not be con- 
fined to Guatemala city alone. It will 
become universal. 

“As for the trolley—for that is the style 
of road we shall use—it will replace the 
present street car system in the city, and 
branch lines will be run out in all direc- 
tions inte the surrounding country, to the 
plantations, towns, villages, and to the 
seaports, affording quick, inexpensive and 
modern transportation for our merchan- 
dise. 

“The cheapness of labor, the fine re- 
sources of the country and the enterprise 
of the people all contribute to making 
our plans successful.” 

ii cneminiae 
The Erie Telephone Company and 
the Telephone Company of America. 


The several changes that have occurred 
recently in the Erie Telegraph and Tele- 
phone Company, of Lowell, Mass., have 
attracted a good deal of attention in tele- 
phone circles. At the annual meeting, 
held January 31, it was decided to reduce 
the number of directors from 25 to 15, and 
the following board was elected: For one 
year—Henry R. Wilson, Frank A. Cut- 
ting, Frank M. Riter, Frederick A. Farrar, 
Albert A. Chandler ; for two years—Fran- 
cis R. Hart, William J. Latta, Walter Ab- 
bott, Charles S. Tuckerman, James J. 
Storrow; for three years—Philip Dexter, 
William Endicott, Jr., Reginald Foster, 
Gordon Abbott and Charles J. Glidden. 
The board of directors will meet in Bos- 
ton next week and elect officers. 

In commenting on the affairs of the 
Erie company and Telephone Company of 
America, the Bostun News Bureau, a 
financial publication that seems to have 
excellent sources of information, says: 

The break up in Erie Telephone plans 
was caused by the failure of the Telephone, 
Telegraph and Cable Company of America 
to carry out its undertaking in respect to 
the Erie company. 

It will probably be news for most people 
to learn that all the rumors of a grand 
telephone, telegraph and cable company 
amalgamation, covering the whole United 
States, originated in the gathering of 
financial data for such a consolidation by 
this Telephone, Telegraph and Cable Com- 
pany. 

The authorized capital of the Telephone, 
Telegraph and Cable Company of America 
was 600,000 shares of par value of $50 
each, but it is understood in telephone cir- 
cles that only one-half this stock was is- 
sued and that the other half remains in the 
treasury. Fifteen dollars per share paid 
in upon 300,000 shares would give the 
Philadelphia company $4,500,000. Of 
this, however, it appears that $1,164,818 
is in arrears, leaving cash realized to date 
of $3,335,182. 

The Cable company bought 50,000 
shares of Erie Telephone at $115 and put 
up $15 per share margin. It took up and 
paid for 21,000 shares of this stock and 
relinquished 29,000 shares to the sellers, 
upon which it forfeited 15 per cent mar- 





gin. 
The Cable company also has $844,366 
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invested in securities other than Erie Tele- 
phone, and owes $454,000, so that the 
Cable company situation may be tabulated 
as follows: 
Total authorized capital, 609,000 
shares at $50 par. .....6 0. 
Total amount subscribed for... 
Thirty per cent or $15 per share 


$30,000,000 
15,000,000 


CAO UD saws sa soon wes 4,500,000 
Amount unpaid on the above... 1,164,818 
Net receipts: to date. .... ccc. 6ss - 3,835,182 

Net results to date: 
21,000 shares of Erie Telephone, 

WODER, [OU 60s a0 5 osisws occu 1,260,000 
Cost of securities purchased oth- 

er than Erie Telephone stock. 844,366 

MODS oo:5.6 os ea seesaw wisvwwe's 2,104,366 
Deduct present indebtedness... 454,000 
Apparent net assets............ 1,650,366 
Assessments in arrears......... 1,164,818 
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cluding the names of all the leading finan- 
ciers of Philadelphia and about everything 
in New York from Tammany Hall to the 
Astors. 

It was the best-planned financial attack 
upon the telephone interests of this com- 
pany that was ever started and the acquisi- 
tion of the Erie company, which controls 
one-sixth of the Bell Telephone territory 
of the United States, gave it the broadest 
possible basis for a dangerous opposition 
to the Bell interests. 

Had the company been able to hold this 
Erie control and corral the various opposi- 
tion companies throughout the country 
and operate with strong financial backing, 
there might have been some show of suc- 
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Fic, 3.—ExTERIOR VIEW OF THE TELEPHONE EXCHANGE BUILDING, 
GUATEMALA CITY, GUATEMALA, 


If the 21,000 shares of Erie Telephone 
stock are taken at the cost of $115, or $2,- 
415,000, and to that is added the $15 per 
share lost on 29,000 shares, or $435,000, 
and the sum added to the cost of other 
securities purchased, the total will be $3,- 
694,366. From which deduct $454,000 of 
debt and the balance, $3,240,000, sub- 
stantially accounts for the net receipts or 
to within $95,000 of the same. 

This appears to be about the situation 
of the Telephone, Telegraph and Cable 
Company of America which started out 
with the greatest array of financial 
strength in its directory of any company 
that was ever promoted in America, in- 


cess for carrying out its plan of consolidat- 
ing all the telegraph and telephone inter- 
ests of the country, but the undertaking 
was too stupendous for any number of 
millions that could be easily reached. 

It was found at the inception that op- 
position telephone companies had little 
show of financial success in any large way 
in this country except they were either 
bought out by the Bell interests or they 
themselves bought out the Bell interests. 

The reason is perfectly clear to finan- 
cial students of the situation. The Bell 
Telephone interests of this country do the 
public service upon a very small percent- 
age of profit. 
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SELF-INSTRUCTION IN ELECTRICAL 
ENGINEERING. 


BY W. H. RADCLIFFE. 


Considering the number of inquiries re- 
ceived by the author during the past few 
ycars from men desirous of “reading up” 
in the several branches of electrical engi- 
neering, it is evident that a few sugges- 
tions along these lines will not be out of 
piece. In the majority of instances, the 
men in question were prevented either by 
{ me or money from securing an electrical 
«ducation.in other channels, although in 
some cases simply a reliabie reference book 
was desired. While there may be found 
1 the market an almost unlimited amount 
of electrical literature, the vast majority 

f it is worthless to the average layman. 
t is worthless for two reasons: First, be- 
ause it is unreliable; second, on account 
being written in such a manner as not 
) be easily grasped by a person unac- 
juainted with the subject. Consequently, 
he man with an unquenchable desire for 
lectrical information is, so to speak, 
placed between the devil and the deep sea, 
nd without guidance is liable to spend 
much time and money in vain. In many 
instances a person is obliged to order a 
book from a list without the slightest in- 
sight as to its contents other than that 
naturally inferred from its title. It is need- 
less to say that such a selection frequently 
proves unsatisfactory, and, as a practice, 
should be assiduously avoided. Another 
sentiment that not infrequently guides the 
prospective buyer when selecting from a 
list is the feeling that because a book on a 
certain topic is more expensive than an- 
other, it must necessarily meet his require- 
ments in a more satisfactory manner. 
Many expensive books enter into the his- 
tory and detail of the subject on which 
they are written to such an extent as to 
render them not alone uninteresting but 
useless for the man of reasonable intelli- 
gence, who knows of electricity only in a 
general way. 

The book from which such a person 
will derive the most benefit is one written 
in a simple, intelligent manner, each state- 
ment being clear and accurate. It is to 
be regretted there are not more books on 
electrical topics written along these lines, 
for the benefit of the profession at large. 
To be exact, there are on the market none 
that actually fulfills these conditions, and 
in recommending a book or a set of books 
covering any particular branch of elec- 
trical engineering, the best that can possi- 
bly be done under the existing conditions is 
to choose that one, or those, which most 
closely approach the ideal as previously 
outlined. 
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The selection of the books contained in 
the following tables for electric lighting, 
electric railways, electrometallurgy, elec- 
trotherapeutics, telegraphy and telephony, 
has been made with this fact in mind, 
their choice resting solely upon the merits 
of the respective volumes. In presenting 
the same it has been assumed the intend- 
ing reader possesses average intelligence 
but very little, if any, knowledge of elec- 
tricity. 


ELECTRIC LIGHTING. 











| 
Name of Book. Author. | Price 
| 
Elementary Lessons in 
| gaated and Magnet- | 
Sdsaceeendunnansenas <4 S.P.Thompson. | $1.50 
Dynamo ibiostvie Machin- 
ery, two volumes......... S. P. Thompson. 6.00 
New Dynamo Tenders’ 
Hand-Ba0m...... 2000... F. B. Badt.” 1.00 


Practical Management of 
Dypamos and Motors.... 
Standard Wiring for Elec- 
tric Light and Power.... 
Alternating-Current Wir- 


Crocker & Wheeler. 1.00 
H. C. Cushing, Jr.| 1.00 


























ing and Distribution...... W. L. Emmet. 1.00 
How to Wire Buildings .... A. Noll. 1.50 
Electric Lighting, Vol. 1... F. B. Crocker. 3.00 
Electric Lighting, Vol. 2... F. B..Crccker. 3.00 
Central Station Manage- 

ment and Finance. ...... H. A. Foster. 1.50 

$20.50 
ELECTRIC RAILWAYS. 
Name of Book. Author. Price. 
Elementary Lessons in 

tied and Magnet- 

ORES Pe eee S. P. Thompson. $1.50 
seas Currents of 

Electricity...... . ....0.- G. Kapp. 1.00 
Dynamo-Electric Machin- 

ery, one volume......... S. P. Thompson. 5.00 
New Dynamo Tenders’ 

Hignd-BOok.... cccccceces F. B. Badt. 1.€0 
Practical Management of 

Dynamos and Motors ....| Crocker & Wheeler. 1.00 
Alternating-Current Wir- 

ing and Distribution ..... W. L. Emmet. 1.00 
Motorman’s Guide.......... J. W. Gayety. 7 
Power Distribution for 

Electric Railways........ L. Bell. 2.50 
Central Station Manage- 

ment and Finance........ H. A. Foster. 1.50 

$15.25 














The following volumes, although not ab- 
solutely necessary, will be found very valu- 
able as reference books in connection 
cither with the electric lighting or electric 
railway set: 

Electric Transmission of Energy, by A. V. Abbott. 
Price, $4.50. 

A Pocket Dictionary of Electrical Words, Terms and 
Phrases, by E. J. Houston. Price, $2.50. 

The Management of Accumulators, by D. Salomons 
Price, $1.50. 








ELECTROMETALLURGY. 








Name of Book. Author. Price. 





Elementary Lessons in 
Electricity and Magnet- 
i S. P. Thompson. $1.50 


eee eee eee tee tenons 


New — Tenaers’ 











Hamd-Book.... cccccccse- F. B. Badt. 1.00 
Practical Manaigenicat of 
Dynamos and Motors Crocker & Wheeler. 1.00 
Electro-De position of 
MEM ccccenadacaausgses Laughlin & Braunt. 4.00 
The Art of Electrolytic 
Separation of Metals. .... G. Gore. 3.50 
$11.00 
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ELECTROTHERA PEUTICS. 








Name of Book. | Author. | Price. 





Elementary Lessons in | 
naa and Magnet- 
S. P. Thompson. $1.50 


Aladin Currents of! 


Electricity. ......0.-----.| G. Kapp. 1.00 
Practical Management of 

Dynamos and Motors.. Crocker & Wheeler.| 1.00 
Electricity in Electrothera- 

PORN 6 o.g 5c ccccccescnces Houston & Kennelly.| 1.00 


A Practical Treatise on 
the Medical and Surgical | 
Uses of Electricity.......; A.D. Rockwell. 4.50 
Roentgen Rays and the! | 
Phenomena of the Anode! 














and Cathode.......... ... | E. P. Thompson. 1.50 
$10.50 

TELEGRAPHY. 
Name of Book. Author. Price. 





Elementary Lessons in 
Zee and Magnet- 
S. P. Thompson. $1.50 


Beet we ee wer eeeeeeseane 


ue Dynamo Tenders’ 























Hand-Book.............- F. B. Badt. 1.00 
Practical Management of 
Dynamos and Motors ....| Crocker & Wheeler. 1.00 
Ss Transmission of 
OT Eee ae A. V. Abbott. 4.50 
American Telegraphy. . Wm. Maver, Jr. 3.50 
$11.50 
TELEPHONY. 
Name of Book. Author. Price. 
Elementary Lessons in 
Electricity and Magnet- 
jE BRE S. P. Thompson. $1.50 
New Dynamo Tenders’ 
SRE 5.46 accacacscs F. B. Badt. 1.00 
Practical Management of 
Dynamos and Motors ....| Crocker & Wheeler. 1.00 
Electrical Transmission of 
po Cre A. V. Abbott. 4.00 
Practical Features of Tele- 
) A, A. E. Dobbs. 75 
American Telephone Prac- 
Giiaanasans secasesqesacs K. B. Miller. 3.00 
$11.75 














The following volumes, although not ab- 
solutely necessary, will be found very valu- 
able as reference books in connection 
either with the telegraphy or telephony set. 


The Voltaic Cell, by P. Benjamin. Price, $3. 

The Management of Accumulators, by D. Salomons, 
Price, $1.50. 

A Pocket Dictionary of Electrical Words, Terms and 
Phrases, by E. J. Houston. Price, $2.50. 


For the convenience of those who do not 
live in the vicinity of book stores keeping 
electrical publications, it may be well to 
state that the electrical books mentioned 
in this article may be purchased of the 
ELECTRICAL REVIEW. 

In connection with this method of in- 
struction must be mentioned the several 
weekly and monthly journals devoted to 
electricity in general, and, in a few in- 
stances, to the separate branches of the 
profession. In this age of electricity, the 
rapid progress which is being made yearly 
—nay, monthly, and one may almost say 
weekly—along electrical lines renders any 
book on the subject somewhat out of date 
by the time it has passed through the 
printing office and bindery. Consequent- 
ly, in order that a person may keep thor- 
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oughly posted, it is necessary that he sub- 
scribe for and read the electrical maga- 
zines. By so doing he not only keeps in 
touch with the electrical engineering 
problems of the day, but also obtains the 
ideas of men prominent in the several 
branches of the profession, their ideas, in 
the majority of cases, being formed from 
either close observation or actual practice. 
This reading may profitably be carried on 
in connection with that in the electrical 
books, the matter in the one aiding the 


reader in understanding the text of the 
other. 
Among the electrical journals on the 


market the following list will be found to 
include those best adapted to the require- 
ments of the person pursuing a course of 
self-instruction in the electrical profes- 
sion: 

Published in New York. 


ELECTRICAL REVIEW. Issued 


weekly. Price, $3. 


Electiical World and Engineer Published in New 


York. Issued weekly. Price, $3. 

Western Electrician. Published in Chicago. Issued 
weekly. Price, $3. 

American Electrician. Published in New York. Issued 
monthly. Price, $1. 

Telephone Magazine. Published in Chicago. Issued 


men hly. Price, $1. 

A special feature of the electrical jour- 
nals, and one which is of particular advan- 
tage to the self-instructor, is that of the 
advertising columns. Much practical in- 
formation regarding the latest and most 
improved types of electrical machinery 
may here be obtained. The addresses of 
the manufacturers are given, and by writ- 
ing to them for illustrated catalogues, de- 
tailed descriptions, and, in many cases, 
elaborate cuts of the most modern dyna- 
alternators, transformers, switch- 
boards and switchboard appliances, togeth- 
er with electric railway and lighting sup- 
plies, and telephonic and telegraphic ap- 
paratus, may be secured. By taking ad- 
vantage of the generosity of manufactur- 
ers in this way, it is possible to supply one 
of the deficiencies of standard text-books. 

The expense necessary to carry on a sys- 
tem of self-instruction as previously de- 
scribed is exceedingly small in comparison 
with that of other methods. This, of 
course, is due to the fact that the reader is 
his own instructor and the books or peri- 
odicals, after being studied, form by them- 
selves a reference library which in value 
represents the amount of money expended. 

The efficiency of the method of self-in- 
struction depends to a great extent—in- 
deed, it may be said to depend almost en- 
tirely—upon the perseverance and the dis- 
cernment of the reader, being greater as 
these bumps of individuality are more 
prominent. 

Besides the advantages of low cost and 


nos, 
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personal responsibility, there is the con- 
venience with which such instruction may 
be carried on. A few hours of reading 
each day need not seriously interfere with 
other business. Men who, through the 
day, are engaged at manual labor will find 
reading at night, especially during the 
long Winter evenings, a restful and profit- 
able pastime. ‘There certainly is no more 
interesting or more wonderful subject than 
electricity with which to become acquaint- 
ed, and none other that, at the present 
time, portends such a promising future. 


2: 


The Automobile in Turkey. 


A contemporary recently printed the 
following item which will have a peculiar 
interest all its own to those who are 
familiar with customs of the far east and 
with the progressive and charmingly na- 
ive spirit with which the redoubtable 
Sultan views machines which are beyond 
his personal comprehension. In view of 
the fact that it is only within the past 
year that the first shipment of electrical 
apparatus was allowed to pass through 
any customs office or port in the Ottoman 
Empire, the interest of the Sultan in new 
inventions is somewhat surprising. The 
item follows: 

The Sultan of Turkey is always fond of 
new inventions, especially anything me- 
chanical, and takes great interest in them. 
The palace in Constantinople is full of 
models of all sorts of machines, from 
typewriters to an electric launch. His 
last acquisition is a motor car, which he 
had instructed Chakir Pasha to bring 
back from Berlin, where he had been sent 
to take the Sultan’s present of a carriage 
and ponies to the crown princess. Chakir 
Pasha brought the motor car and with it 
a German engineer, so as to make sure it 
would work smoothly. Recently the Sul- 
tan ordered that the machine should be 
tried in the palace grounds and stationed 
himself at a window to watch the pro- 
ceedings. Round about the machine a 
large crowd of officials and servants had 
gathered. The German engineer vainly 
tried to persuade some of them to ride 
with him, but no one would venture, and 


as the Sultan was growing impatient, the 
engineer prepared to start alone. As the 
steam was turned on the engine began 
throbbing and emitting some awful noises, 
and almost instantaneously the whole 
crowd of onlookers disappeared under the 
firm conviction that they would be blown 
up by an infernal machine. It was only 
after the engineer had driven about for 
some time, and showed he had complete 
control, that the spectators ventured back, 
and then the Sultan insisted on several of 
them taking rides. He did not try it 
himself. 
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The Durability of Aluminum. 


Aluminum is being used in America for 
the electric transmission of power by 
means of overhead wires, and a few miles 
of aluminum telegraph wire have been 
erected in this country by the Post Office, 
says London Engineering. There is at 
present very little information as to how 
the white metal will stand exposure to our 
climate, although it is clear that it has noi 
the durability which was once claimed for 
it. To gain further light on the matter, 
Mr. J. B. C. Kershaw has exposed short 
lengths of wire for some months on the 
roof of a building at St. Helens, Lanca- 
shire, and at Waterloo, near Liverpool, and 
has laid the results of his tests before the 


Institution of Electrical Engineers. Sam- 
ples of aluminum, in rod and wire, two 
feet long, were supplied respectively by 
Messrs. T. Bolton & Sons, the Oak-Amore 
Wire Works and by the British Aluminum 
Company. ‘To render the test compara- 
tive they were placed alongside samples 
of copper, tinned copper and galvanized- 
iron wire. The results of the tests are 
given in the following table: 

RESULTS OF EXPOSURE TEST OF ALUMINUM 

AND OTHER WIRES. 
+ = Gain 


— = Loss 
In Weight. 


Compo-ition and 


Fo m of Sample Remarss. 





per cent. 


Waterloo Set; Ten Months. 


2 | ) These 5 samples we re 
een et is || an pitted, especially 
* ‘ : é , on the under s des, 
ee. __ 1 — a 
“ “we ad collected an 
3, +55 |) dried. 
Galvanized iron wire ) 
“ Sree —.15 | \ No change in appear- 
Galvanized iron wire < J ance to the eye. 
Se, ee pene -,. 
Copper wire No. 1.... bil Oxidized on surface, 
Tinned copper wire | > burt not pitted or cor- 
Seer e ba | roded. 
St. Helens Set ; Ten Months. 
: y | »y |) These5samples were 
Aluminum rod No. . ft + | very bedly pied. 
; ‘ mat a irt had settled in 
Alum ‘eh wire | t = H their corrosions and 
“ “6 3) - ‘54 || Could not be re- 
¢ eT : } moved byscrubbing. 
Galvanized iron wire} 1.4 |) 
pe Be ees Liscessceel : ‘ ee. Zire 
alvanized iron wire] _ partly eaten away. 
tabaci | 1 ee 
C ¥ ae ese wires were 
Tiered povctann oo | 68 | perfectly black, and 
NOG. Cell { could uot be dis- 
ig! DE ae ae ) tinguished. 


| —1.31 


No amount of scrubbing would remove 
the dirt from the samples. The two sam- 
ples of aluminum wire in the table were 
submitted to conductivity and _ tensile 
strength tests. The following are the re- 
sults: 

TESTS OF ALUMINUM WIRE FOR CONDUC- 
TIVITY AND TENSILE STRENGTH. 














A Tensile Strength. 
Conductivity. 
| Copper 100. Tons oe -— 
| 
Original wire.......! 51.3 13.16 
Waterloo sample... 51.4 12.06 
St. Helens sample..| 46.6 11.15 








It is clear that in the acid-laden atmos- 
phere of St. Helens aluminum suffers con- 
siderably. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—II. 


BY A. E. DOBBS. 





PLANNING THE WORK. 


One of the most common mistakes made 
by new companies lies in laying out their 
construction work and building their ex- 
changes with a view to present needs only. 

With a well-solicited list of only, let us 
say, 800 subscribers to start with, it seems 
impossible that the exchange will ever grow 
to 1,000, and yet that is just what they are 
doing all over the country. 

The new exchange will have almost 
unanimous public support in spite of rate 
cutting and other tactics by the older com- 
pany, and this support will stay with it 
just as long as by fair dealing and good 
service it is deserved. But, if the ex- 
change is built with no provision for 
future growth, so that no additions can be 
made when the time comes to make them, 
aud the service “falls down,” then people 
cin not be blamed for giving their busi- 
ness to the other side. Where independ- 
nt exchanges have failed, they have failed 
‘ecause their owners did not build for the 
future, and failed to grasp the problem 
‘+ hand. 

In towns where, let us suppose, the 
‘older company has 200 subscribers, it will 
not rest contented on the supposition that 
ihe interloper will secure twice as many. 
Figure on at least four times as many. 

Can you comprehend how this telephone 
husiness is going to grow? ‘That there is 
now, With the expiration of controlling 
patents, a struggle towards perfection of 
service and instruments, caused by emu- 
‘ation and the keenest competition among 
ithe various manufacturers? Can you com- 
prehend that some day, not so very far dis- 
tant, there will be a telephone in every 
house? And that this great time only 
waits the invention of the perfected party 
line, and perhaps automatic exchanges? 
And that the perfect party line is much 
nearer to us than most people, even most 
telephone men, dream of? This, of course, 
sounds visionary, but it is justified by the 
development of the last five years. But to 
get down to present work. 

In calculating the possible limits of a 
small exchange there are many things to 
be considered. In some towns there is 
a large part of the population that could 
not afford to use a telephone even at the 
low rates offered by a four-party line; but 
in a fairly prosperous community it is 
well to plan with a view to supplying one- 
tenth of the total population of the town 
with instruments. This, of course, does 
not mean that cable and wire are to be dis- 
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tributed indiscriminately, but that the 
work should be calculated so that when 
the increase comes, as come it will, there 
need not be any rebuilding of pole lines 
or. breaking of anchor guys. 

It would be well to take into considera- 
tion the possible increase in population 
also, for some towns have doubled their 
population in 10 years. As a well-built 
and well-managed exchange makes the 
best kind of a solicitor, it is therefore well 
to aim at perfection of service and nothing 
else. In towns of 5,000 or more popula- 
tion the services of a competent superin- 
tendent or telephone engineer should be 
secured, for, while telephone work is al- 
lied in a measure to all electrical work, 
yet it is a specialty of itself, and a man 
who has never made a special study of it 
will hardly be able to make a complete suc- 
cess of it. A man of this kind can save 
the company several times the amount of 
his salary in the buying of supplies alone. 
He should be well paid, and his recom- 
mendations fully carried out. 

LAYING OUT THE LINES. 

The first and most important thing to 
be done is to secure rights of way, and 
the first instructions your solicitors should 
receive should be to make no promises 
that you can not fulfill. But any promise 
so made should be kept, even though it 
causes some inconvenience to do so, for 
broken promises cause more trouble than 
anything else. It may be that strategy 
has sometimes to be used in order to get 
the poles up, or a cranky property owner 
may have to be held by main fore2 while 
a pole is being raised, or poles may have 
to be set in the middle of the night, but 
an agreement with property owners, either 
by yourself or agents, should be religiously 
kept. <A request to “trim out a few little 
limbs” does not mean a whole tree top, 
nor is an agreement to use straight, smooth 
poles in front of a residence to be violated 
with impunity. 

Once upon a time (several times, for 
that matter) a solicitor, after ‘hard work, 
secured right of way along a certa'n road, 
on condition that the poles should be 
placed at certain points, which was agreed 
to, and the line staked out accordingly. 
When the digging gang came along, the 
foreman found the distances staked out a 
little irregular, and in violation of his 
agreement had the holes dug where he 
thought best. Before the poles were 
raised, however, the gang went to dinner, 
and when they returned they found the 
holes filled up and a robust individual 
patrolling the line on that side of the 
road with a shotgun, while another had 
gone after an injunction. In order to 
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build this line they had to cross the road 
twice, which made four bad corners, and 
encountered the necessity for sending back 
some distance for four 30-foot poles, when 
25-foot poles would have answered had 
the foreman been a little less pig-headed 
and kept the agreement made by the com- 
pany’s agent. 

When planning a line of poles a straight 
line is always desirable and should be 
secured if possible, as curves are a source 
of expense in the matter of slugging, guy- 
ing and bracing, which, in some places, is 
also a difficult proposition; therefore, 
when one side of a street or alley is selected 
keep to that side if possible and avoid all 
street crossings. 

As to laying out town lines, the use of 
alleys is advisable if the plan of the town 
will allow of it, though the former re- 
marks about straight lines should be kept 
in mind. In an alley there is less trouble 
from trees, less trouble from property own- 
ers, in many cases a cheaper grade of con- 
struction is permissible than would be 
allowed on a main street, while by drop- 
ping the house connections from the back, 
considerable inside wiring is saved, as the 
instrument is generally located at the 
back end of the store or building, and the 
unsightliness of crossing wires on the main 
streets also avoided. Sometimes an alley 
will be found so narrow as to make the 
addition of poles to its limited space 
objectionable to property owners, but, by 
making poles high enough to clear all 
buildings, and setting them close to the 
fence line, this objection can generally 
be overcome. 

As to pole distances, 125 feet apart is a 
good distance for town work, because there 
is so much less trouble and the wires can 
be kept in so much better condition that it 
pays to use a few more poles in order to 
save in -the trouble account. Pole lines 
carrying cables, however, should be placed 
even closer than this in order to relieve 
the strain on the span wires. The strain 
on the poles is also less and the sag in the 
cable spans not so much in evidence. 

In the country, however, the most satis- 
factory distance will be found to be about 
146 feet 8 inches, which makes 36 poles to 
the mile, and which for transposition pur- 
poses can be divided into multiples of 
4, 9, 12 and 18 poles. 

When running a single line of one or 
two wires some managers prefer to place 
only 18 poles to the mile, which need not 
be the best poles, either; then, if the num- 
ber of lines in that direction increases they 
can, by placing poles in between these, 
easily bring their line up to the standard 
construction of 36 to the mile. 
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Poles should be set somewhat closer 
together on curves, and in passing by 
houses the standard distance may have 
to be modified to a greater or less degree. 
The best plan of measurement in sur- 
veying a country line is to have a rope 
cut to the exact distance desired, as time 
will thus be saved in staking out. When 
it becomes necessary to shorten or lengthen 
this standard distance, the difference can 
be divided between the next three or four 
poles, and thus the required number to 
the mile be preserved. 

In the towns, at least, all poles extend- 
ing 30 feet or more above the ground 
should be stepped, the steps being placed 
three feet apart on each side and staggered 
so that the vertical distance between the 
steps is only 18 inches. These steps should 
start seven and one-half to nine feet from 
the ground to prevent possible accidents 
to passersby. On poles that will be 
climbed a great deal, as cable and junc- 
tion poles, the rest of the steps should be 
put on clear to the ground, but in the 
form of blocks instead of the usual drive- 
screw pattern as shown in Fig. 1. It is 
true that there will, in some towns, be 
found boys who are fond of trying to 
climb these poles, but, after all, this 
trouble is more imaginary than real. If 
the work on the pole is properly done, 
there is very little that the average boy 
can injure, because they very rarely have 
the nerve to go up to the pole-top or get 
out on the arms, and a little vigilance and 
an arrest or two, in extreme cases, will 
stop it altogether. But even a little 
annoyance is better than having the pole 
marked and dug out with climbers, as it 
would be sooner or later, if the steps were 
left off, even though the men should be 
required to carry ladders. The block- 
steps may be sawed out of two-inch oak 
stuff at the local planing mill, or, where 
only a few of them are required, they can 
be made out of the ordinary oak bracket, 
with the top sawed off. 

As to the depth to which poles should 
be set, very much depends upon the nature 
of the soil and the strain upon the pole. 
On a straight line one or two poles could 
be chopped off at the top of the ground 
and still stand up, but, at the same time, 
a line of poles that are not set deeply 
enough will soon begin to lean over and 
look slouchy. There are soils where noth- 
ing but frequent guying can hold a line 
up. With reasonably solid ground the fol- 
lowing may be taken as a very satisfactory 
average depth, although for town work 
the greater depth should be used: 
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Depth on 
curves. 
5 feet 

5.5 “* 

“ 6 “ 

“ 3 ‘ 6 “ 

45 6+“ 
. q i) 


Length of 
poles. 
26 feet 
30 “ 


Depth on 
steals line. 


Poles on curves which it is not intended 
to guy should have a slight lean towards 
the outside of the circle, in order to better 
resist the strain of the wires. Poles on 
curves, even slight curves, should not be 
left without guys, unless there are not to 
be more than 10 No. 14 wires to pull 
against them. 

In turning corners try, where possible, 
to turn with two poles set close together 
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GROUND. 


Showing Triangular Block Steps up to Iron Drive 
Screw Steps. 


in order to distribute the strain between 
them. Never turn an angle with one 
pole if it can be divided between two, espe- 
cially a right-angle turn. 

If the line is laid out through alleys, 
try to have the poles that cross other 
streets and alleys placed so that a branch 
line can be taken off at each side street so 
crossed if it becomes necessary to do so; 
in other words, occupy the corners. 

When placing poles in front of resi- 
dences or other buildings on the main 
streets try to place them on the lines be- 
tween adjoining lots in order to avoid ob- 
structing a door or gateway. People living 
on or doing business on the streets have as 
much right there as the telephone com- 
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pany—a faci sometimes lost sight of by 
over-zealous employés—and by studying 
to cause them as little inconvenience as 
possible, much friction and hard feeling 
can be avoided. 

In building a line through the country, 
the best plan is to get a.written permission 
from the property owners along the way, 
paying a small sum where necessary to 
secure the privilege in the form of a lease 
with tree-trimming rights attached, mak- 
ing the lease to run for a term of years, 
or forever if you can. 

One long-distance company tries to buy 
all the trees that interfere with its lines 
and trims them by cutting all limbs 
off about a foot above the ground, after 
which treatment they are no more annoy- 
ance or expense to the company for many 
years. 

In most cases, however, this can not be 
done and when limbs have to be cut it 
should be well done. It is to be regretted 
that some linemen, when engaged in this 
class of work, seem to think that they 
should make it look as ragged as possible. 
In too many instances the ends only of the 
limbs are cut off, leaving them sticking up 
through the foliage, when by cutting them 
close to the body of the tree or limb it 
would not only make no more trouble, 
but a neater job. People can not be 
blamed for objecting to the cutting of a 
fine shade tree, and, therefore, a lineman 
should not do his work in such a manner 
as to prejudice everyone who sees it against 
telephone men in general. 

It is sometimes necessary to cut several 
extra limbs and “shape up” a tree in 
order to receive permission to cut one, 
but do it willingly in order to keep people 
in a good humor and retain all your privi- 
leges, for this privilege is a favor to you 
after all. In cutting off a large limb al- 
ways saw or cut it from the under side 
first, in order to avoid its splitting the 
stump when it falls. Do your work as 
neatly as a gardener would in pruning. 
When a limb is cut off which is two or 
more inches in diameter it is a good plan 
to paint the end of the stub with white or 
red lead to prevent decay. 

Poles, that is, good poles, are getting 
scarcer every year ; so much so that a com- 
pany requiring first-class poles must ex- 
pect to pay a high price for them. 
Michigan cedar, which is good for nothing 
else, has long been a favorite with con- 
struction companies, both on account of 
its lightness and lasting qualities; for, in 
the first place, it does not weigh more 
than half as much as chestnut, which is a 
second choice with most construction men. 
Therefore, more poles can be loaded on a 
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car and easily twice as many on a wagon. 
In raising, a 50-foot cedar pole can be 
handled by eight or ten men without diffi- 
culty, while a chestnut pole of the same 
size would require nearly twice that num- 
ber; from which it follows that if the first 
cost of cedar should be considerably more 
than that of chestnut, this difference in 
cost would be largely equalized in hand- 
ling, especially if the poles have to be 
erected by green men, as often happens. 

As to lasting qualities, it has been 
claimed that chestnut has a longer life, 
which may be true of poles of exactly the 
same size at the ground, but as chestnut 
poles of the same length as cedar are 
usually smaller at the butt end, it is prob- 
able that there is very little difference in 
length of life between the two. This is 
further shown by the following specifica- 
tions in use by one prominent construc- 
tion company: 

All poles to be sound, of second growth chestnut, 


trimmed, peeled and sawed square at the butt end, and 


shall measure not less than 22 inches in circumference, 


eight inches from the top end and not less in circumfer- 


ence than the following, taken six feet from the butt end. 

















CIRCUMFERENCE. 
Length. — 
Cedar. Chestnut. 
| 

25 feet. 33 inches. 33 inches. 

“ 386 “ 34 “ 
tee 38 36 
40 * 43 38 
45 47 41 

? se ° 42 








These specifications are very exacting, 
and are intended for first-class construc- 
tion work only. The difference in butt 
sizes is really greater than indicated by 
the above table. 

The rules of the Northwestern Cedar- 
men’s Association are not so exacting, 
but then they are from a dealer’s stand- 
point altogether, and read as follows: 


All poles used for telephone, telegraph and electric 
light purposes must be reasonably sound at the top end, 
< from live timber and peeled, and must measure as 
ollows : 


—_ i oe — inches circumference at the top. end. 
5 


7 “ “ we 22 “ ec . . 

Butt rot, not to exceed 20 per cent. allowed on all poles 
and a curve one way not to exceed one inch for every 
a Prat in length, measured from a point six feet from 
the butt. 


Very poor poles could be shipped under 
these specifications, the phrase “reason- 
ably sound at the top end” being very 
elastic. They should be altogether sound. 
Parties desiring the best poles will not 
pass more than five per cent butt-rot. 

In buying poles, provided you want 
good ones, it will pay to send your own 
inspector to the pole yard to see them 
load. In buying poles for city or heavy 
toll-line work, seven-inch tops should be 
the minimum; whereas, in the country, 
tops as small as five, or even four, inches 
are permissible for leads carrying only a 
few wires, as, for example, a bracket line. 

Within the last two or three years there 
has grown up quite a demand for Rocky 
Mountain, or Idaho, cedar, which certain- 
ly makes a neater pole than any other on 
the market at the present time, as it grows 
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as straight as a yard-stick, almost as 
round as if turned in a lathe, and is al- 
most entirely free from butt-rot. It does 
not, however, taper out at the butt like the 
Michigan cedar and is said to be not quite 
so strong in withstanding storms. East 
of Buffalo, spruce is a favorite for tall 
poles, as it is straight and sound. If some 
way could be found of protecting our 
southern pine against decay, that would 
make a very desirable source of supply, as 
there is plenty of it, and it is cheap. 
There have been several methods of pro- 
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Fic. 2,.—Tor or A TELEPHONE POLE. 


Showing Two Gains Cut in Face of Pole. Holes h, h, in 
Centre of Gains Bored through Pole. 


tecting poles against decay, tried with 


-more or less success, creosoting being 


probably the oldest. In the most im- 
proved methods, the poles are placed in a 
vat, run into a boiler, and steam at a 
pressure of from 20 to 40 pounds to the 
square inch turned on, which forces the 
liquid into the pores of the wood, the heat 
also cooking the sap, which farther tends 
to prevent fermentation and decay. 

This method, if thoroughly carried 
out, is very efficient and greatly increases 
the life of the pole. It also increases its 
weight about 20 per cent. The tar 
(creosote) protects it against insects and 
to a great extent against water and fungus 
growths, which are the chief causes of de- 
cay. 

Another method sometimes used con- 
sists in scorching the poles over a slow fire 
till they are charred all around, and some- 
times a mixture of tar and carbolic acid 
is applied in addition, to keep insects 
away. This has the advantage of low 
cost, but the heat does not always pene- 
trate the interior of the pole, with the 
ultimate result that it decays in the centre 
first and is ready to break off before it 
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gives any sign. The same objection ap- 
plies to the application of hot tar around 
the butts, but both methods undoubtedly 
prolong the life of the pole. 

Steaming consists in first saturating the 
poles in steam at low pressure and after- 
wards applying dry steam at a tempera- 
ture of 300 degrees till the sap is thor- 
oughly coagulated, after which the pole is 
dried out. 

There is yet another method, which con- 
sists in first steaming out the wood and 
then plunging it into a solution of sul- 
phates of copper (bluestone) and iron, 
forcing the solution into the pores of the 
wood under steam pressure. 

It is claimed for this process that a 
chemical union takes place between the 
cellulose of the wood and the chemicals. 
As the chemicals would certainly keep 
insects at a distance and would seem to 
resist chemical change, it would seem to 
be a very desirable process, if the cost is 
not too high. It seems to be the general 
opinion among construction men, how- 
ever, that the cost and trouble of trying 
to preserve poles are not justified by re- 
sults, or, in other words, that the extra 
life gained is not equal to the extra cost. 

When the poles have been roofed and 
gained, the gains and roof so made should 
be covered with some good oil paint to 
prevent cracking and splitting. In fact, 
it is a good idea to paint the poles their 
entire length for that matter, as they will 
last longer, look neater and make a good 
advertisement for the company—a point 
that is well worth considering. 

It will never be known just how many 
of the newer companies have been set 
back and first lost public confidence by 
doing a class of work that even to the lay- 
man betrayed inexperience. Make your 
work have a finished look. 

Do not think that your opponents will 
not make full capital out of any mistakes 
in construction or equipment that may be 
made. 

POLE FITTING. 

It is usual in telephone work to fit up 
the poles as shown by the sketch (Fig. 2). 
In this we see the roof of the pole slopes 
to a point four inches from the top, and 
the first gain is eight inches from the 
peak of the roof, the gain being cut ac- 
cording to the width of the arm. The 
most satisfactory spacing between arms 
has been found to be 14 inches from the 
bottom of one arm to the top of the next 
lower one, which leaves from 17 to 18 
inches between the wires. If the spac- 
ing is made closer than this the line- 
men find it difficult to work between the 
arms ; if made wider, it is an unnecessary 
waste of room. As a general thing the 
gains should not be cut to a greater depth 
than one inch, and are often made less 
than that. 

In the figure shown (Fig. 2), there is 
also shown a hole in the centre of the gain 
and through the pole, for use where one 
bolt is to be used for fastening on the arm, 
as is often the case. The use of bolts in- 
stead of lag-screws for putting on arms is 
becoming more general than it used to be, 
although the lag-driven arm is more quick- 
ly put on, 
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Recent Ev lectrical 
Patents AAR 











A new manner of fastening rail-bonds 
to the webs of the rails has recently been 
patented by Mr. Montraville M. Wood, of 
Chicago, Ill. His idea is to bring the 
fastening lug of the bond into closer con- 
tact with the web of the rail, and he ac- 
complishes this in substantially the fol- 









RatL-Bonp. 


lowing manner. The fastening lug of the 
bond is provided with the usual central 
opening and is arranged to be passed 
through the hole made for that purpose 
in the web. The plug that is driven into 
the central opening of the lug is, however, 
of such a nature that it will spread at its 
central point and thus force the walls of 
the lug outwardly and into binding en- 
gagement with the walls of the web. He 
may construct this plug of one piece and 
so arrange it that by driving it together 
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from opposite sides it will fasten the bond, 
or the lug may be made in separate pieces, 
the cbntacting ends of which will spread 
apart when driven together. 

An Englishman, Mr. Arthur Couch, has 
recently patented in this country a novel 
incandescent lamp which is intended for 
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display and advertising purposes. It 
comprises practically a double lamp, each 
of which consists of a bulb and filament, 
and one being smaller is placed within 
the other. The bulb of the inner one 
is made of some colored glass and the 
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leading-in wires are provided with con- 
tacts at the neck. The contacts of each 
lamp are independent and thus can be con- 
nected up with a switch so tha‘ the cur- 
rent can be turned upon either one or the 
other, or both, simultaneously. 

Mr. Frederick A. Johnson, of Bing- 
hamton, N. Y., has assigned to the Stow 
Manufacturing Company, of that place, 
a patent on an improved construction of 
electric motor, based on the general prin- 
ciples of a broad patent obtained by him 
in 1898. It consists substantially of a 
detachable field magnet pole-piece, which 
is hollow, this pole-piece being attached 
to the usual frame of the motor. Mount- 
ed in the chamber of the pole-piece is a 
sliding block made of magnetic material, 
and suitable means are provided for ad- 
justing this block so that it may be raised 
or lowered. The idea of this invention 
is to adjust the plunger so as to vary the 
magnetic flux passing through the arma- 
ture. At the same time the flux through 
the tips of the armature will not be varied 
materially so that there will be no danger 
of sparking. It is understood, of course, 
that the speed of the motor, other things 
being equal, depends upon the number of 
lines of force or the amount of magnetic 
flux passing through the armature, and 
when the block or plunger is in its lower 
position under a constant-potential cur- 
rent, the maximum flux is passing. When, 
however, the block or plunger is raised the 
flux through the centre of the pole-piece 
is reduced and the speed of the motor is 
increased, while the flux through the 
polar tips is maintained substantially con- 
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stant, so that the commutated coils are 
still in a strong field, and sparking is 
avoided. 

A new use has been found for electricity 
by Henry L. Hollis, of Chicago, Ill., who 
has devised a process for an electrolytic 
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METHOD oF CONSTRUCTING ELECTRIC MoTors. 


preserving treatment of iron. Over a 
year ago he obtained a patent on this 
method, which consisted in subjecting the 
iron to an oxidizing reagent and passing 
a current of electricity from the iron 
through the oxidizing reagent to furnish 
oxidizing conditions at the surface of 
the iron to cause the union of oxygen with 
the iron. This process worked very well, 
as long as the iron object treated had a 
perfectly clean surface. It was practically 
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impossible, however, to use it in treating 
commercial iron products, because of the 
usual foreign substances found upon the 
surface thereof, which substances inter- 
fered with the proper electrolytic action. 
The object of the present invention is to 
overcome this objection, and it is accom- 
plished in a very simple manner, so that 
all classes of iron may be treated, and a 
complete protective coating of iron oxide 
is insured. Furthermore, the object does 
not have to be handled after it has been 
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cleaned and before the coating is applied. 
To this end an electrolyte is employed, 
which, under proper conditions, is adapted 
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to perform the double function of clean- 
ing the iron objects and of furnishing 
xidizing conditions at the surface por- 
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and raised, and the operating handles can 
thus be dropped below the level of the 
casing and out of reach of the motorman. 
Each of these shafts is provided near its 
upper end with a concentric enlargement 
or block, having an annular cam groove. 
A lever is pivoted centrally between these 
two blocks, and its ends engage respect- 
ively in the cam grooves of the two blocks. 
It is thus so arranged that if both switches 
are in “off” position, the operating handle 
of the regulating switch is lowered out of 
the reach of the motorman. When the re- 
versing switch, however, is moved to turn 
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tions thereof to form protecting coat- 
ings of iron oxide. More specifically, the 
electrolyte employed is of such a nature 
that with the current flowing in one direc- 
tion it is adapted to effect the removal of 
foreign substances from iron objects, and 
with the current flowing in the other direc- 
tion it is adapted to furnish the oxidizing 
conditions as above stated. This elec- 
trolyte consists of a caustic-alkali solution 
such as NaOH, which furnishes alkaline 
conditions of the proper nature. The 
operation of the device will be apparent: 
The object is placed in the electrolyte and 
an electric current is passed through it 
and through the object to be coated. 
When this current flows in one direction, 
the object is cleaned by the electrolyte, and 
as soon as this operation is completed, 
the current is reversed, whereupon the 
proper oxidizing conditions will be fur- 
nished and the object properly coated. 
Mr. George H. Parmelee, the well- 
known attorney for the Lorain Steel 
Company, of Pennsylvania, has devised 
an exceedingly important improvement in 
controllers for electric motors, and has 
obtained a broad and comprehensive pat- 
ent for the same. The improvement is 
especially intended for controllers used 
upon electric motor cars, and is designed 
to provide simple means which will ef- 
fectually prevent the improper operation 
of the controller by ignorant or careless 
motormen. In other words, he provides 
means whereby the current can not be re- 
versed while the motor is running, nor 
can the current be turned on to the motor 
unless the reversing switch is turned to 
its proper position. The means for ac- 
complishing this is both simple and prac- 
tical. Both the shaft of the regulating 
drum and that of the reversing switch 
have a longitudinal as well as a rotary 
movement, so that they may be lowered 





the current either one way or the other, 
the operating handle of the regulating 
switch is raised through the medium of 
the lever above described. The current 
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of supply and the underground shoe of an 
electric motor car. He places in the con- 
duit, at proper disjances apart, insulated 
standards, to the ujyper ends of which are 
secured pairs of spring jaws normally held 
together. These jaws are connected by 
suitable means to the conductor cable. 
The shoe of the car passes between each 
pair and spreads them apart against the 
tension of the spring which thus presses 
them tightly against the shoe and insures 
proper contact. 

Professor Elihu Thomson has obtained 
a very broad and comprehensive patent on 
electrical metal-working apparatus, -the 
idea relating particularly to electrical 
welding. From the claims obtained on 
this patent it is apparent that he has a 
broadly new idea. In carrying out the 
invention he provides an open magnetic 
circuit core, upon which are wound a pair 
of primary coils. These coils are put in 
a suitable circuit in which is interposed an 
interrupter which will secure rapid but 
absolute breaks in the circuit. For this 
purpose he prefers one of the Wehnelt 
type—that is, a metal anode of limited 
surface immersed in an electrolyte, oppo- 
site which is a cathode of metal of more 
extended surface. A secondary coil is 
provided between the two primary coils 
and is very coarse and heavy. The ter- 
minals of this secondary coil connect to 
electric welding clamps or like devices 
between which are placed the metal to be 
worked, which utilizes the very heavy cur- 
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can then be turned on to the motor and the 
regulating drum operated in the usual 
manner. As soon as the current is 
turned on, however, the handle of the 
reversing switch drops out of reach, and 
can not be turned until the other switch is 
turned to off position, whereupon the 
handle of the reversing switch is raised 
again. The patent which has been ob- 
tained thereon is exceedingly broad. 

An Englishman, Mr. S. G. Bennett, 
has devised a rather unique idea of 
insuring the contact between the source 


rent and in which the heating effects are 
produced by the electric resistance of said 
metal. A suitable switch is used to con- 
trol the closing and opening of the primary 
circuit. When the secondary circuit is 
closed by the metal placed between the 
clamps and the primary circuit is also 
closed, the interrupter device, when suit- 
ably proportioned, gives very rapid inter- 
ruption of the primary circuit, but when 
the work is removed from the secondary 
circuit, which is thus opened, the rate of 
interruption becomes relatively low. 
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A NEW PAGE-PRINTING 
TELEGRAPH-— III. 


BY WILLIAM B. VANSIZE. 


TELEGRAPHIC ALPHABETS. 


In considering the merits of this -ar- 
rangement of apparatus and in accounting 
for the want of commercial success of so 
many other arrangements, it may be said 
that printing telegraphs have not been gen- 
erally employed for the following reasons, 
among others: 

1. Delicacy and complexity. 

2. Slowness of operation. 

3. Limitation in the capacity of the 
operator. 

4. The use of a tape for the received 
record. ; 

Recently some arrangements of appara- 
tus have been devised which overcome 
these difficulties by two radically different 
methods; 7. e., automatic transmission and 
multiple transmission. The first uses the 
Wheatstone transmitter and perforated 
tape; the second employs direct manual 
transmission distributing the time for 
using the line between a number of oper- 
ators. The slowness of operation has been 
due not only to the limitations of the 
operator, but also to the character and suc- 
cession of the line impulses employed. 
In long-distance working and with the 
growing use of underground and aerial 
cables, this is of extreme importance. The 
reliable material for high-speed signaling 
over long distances in printing telegraphy 
consists practicallv of five or six variations 
in the time interval; two variations in 
direction, and one variation in strength; 
i. e., makes and breaks. Two very desira- 
ble conditions are that letters shall be of 
uniform length, and that either makes 
and breaks or reversals shall be used, but 
not combinations of the two. The Morse 
alphabet is ideal except for the great varia- 
tion in the length of the characters. 

The importance of an alphabet having 
letters of equal length has been generally 
acknowledged, and many designers have 
adopted the only practical arrangement, 
namely, 32 possible combinations of five 
positive and five negative elements taken 
five atatime. Such an alphabet was first 
suggested by Gauss and Weber, of Got- 
tingen, in 1833. It was revived in 1874, 
when Baudot and others employed it for 
their multiplex printing telegraph systems. 
Baudot’s arrangement, which may be taken 
as typical of this class of equal letter 
alphabets, is shown in the diagram called 
“Table of Alphabets” (Fig. 6). It has 
the disadvantage of using makes and 
breaks as well as reversals, necessitated by 
the use of equal units of current to form 
the various combinations for the letters. 

THE MURRAY ALPHABET. 

Murray, by using multiple units of cur- 
rent and space (that is, by using several 
different time intervals instead of one 
only), avoids this disadvantage and has 
not found it necessary to use reversals, 
five different time intervals combined with 
makes and breaks giving all the combina- 
tions required. He has preserved the 
ideal simplicity of the Morse alphabet with 


the added advantage of securing letters of 
the same length. The Murray alphabet 
appears in the table; it will be seen that 
the uniform time for each letter is divided 
into five equal units or subdivisions, one 
or more of these five subdivisions being a 
current impulse, so that we get current im- 
pulses or spaces of one, two, three, four or 
five units duration. Thirty-two possible com- 
binations are obtained in this manner and 
by using two of these letter signals as 
prefixes to the others, capitals, figures and 
lower case letters, about 87 characters, 
may be transmitted. Makes and breaks 
or reversals may be used, therefore adapt- 
ing the system for use in quadruplex 
transmission; a use not practicable with 
an alphabet employing both makes and 
breaks and reversals. The alphabet is, 
however, only available for machine 
telegraphy, as it is practically impossible 
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to observe five different time intervals with 
sufficient accuracy in manual transmission. 
No space is required between letters in the 
Murray alphabet, whereas in the Morse a 
three-unit space follows each letter. This 
is shown in the “Table of Alphabets.” It 
will be seen upon examination that the 
maximum number of impulses required is 
three for the letter y, and the average num- 
ber, reckoned according to the frequency 
of the letters, is 1.25 impulses as against 
2.59 for International Morse. As com- 
pared with this 1.25 impulses per letter, 
a system employing the Baudot alphabet 
has to transmit not less than five, and this 
does not take into account the necessary 
correcting impulses to secure or maintain 
synchronism. Murray has the shortest 
alphabet possible to be constructed from 
reliable signaling material and by combin- 
ing it with machine transmission the en- 
tire time of the line is used in the most 
advantageous manner possible. 
COMPARISONS OF ALPHABETS. 


Referring to Fig. 7%, “Comparison of 
Alphabets,” it will be seen that the Mur- 
ray word is shorter than the Morse in the 
ratio of 30 to 51, or 41.18 per cent. This 
theoretical diagram is borne out by a 
comparison made with an actual word such 
as PARIS. This comparison is made on 
lines 13 and 14. It will be observed that 





in this case the Murray alphabet is shorter 
than the Morse in the ratio of 30 to 49 
or 38.78 per cent. Practically, the two 
alphabets are in the ratio of three to five. 
Hence using the same number and length 
of current impulses in each case, a speed 
of 100 words a minute with the Murray 
alphabet would not be more than about 60 
words a minute in Morse. The saving in 
the Murray alphabet lies chiefly in the fact 
that there is no space between the letters. 
Indeed, signals in adjoining letters not un- 
frequently coalesce, as will be seen in the 
case of the letters P and A in the word 
PARIS, where one current impulse is act- 
ually shared by the two letters, and five 
letters are transmitted by seven impulses, 
whereas in the Morse representation of the 
same word no less than 14 impulses are re- 
quired. Many combinations of letters 
like te, ta, ma, me, ou, are sent by one 
impulse, and the German name Latzke, 
consisting of six letters, requires only four 
current impulses for its transmission. 
This, however, is exceptional, the average 
being 1.25 impulses per letter. The 
Hughes printing telegraph employs only 
one impulse per letter, but it is extremely 
wasteful of the space between signals, so 
much so that, on the average, not more 
than three impulses per second are trans- 
mitted over a line which will easily convey 
30 per second. The Murray alphabet, on 
the other hand, economizes spaces as well 
as signals to the utmost extent. 


TESTS OF THE SYSTEM. 


From time to time, as the system de- 
veloped, careful tests were made of its 
capacity, both on loops of varying lengths 
and on circuits between cities. The speeds 
mentioned below were calculated on the 
basis of five letters to the word and a word- 
space equal to one letter. That is to say, 
the receiving tape fed through the per- 
forator in one minute was measured to 
find the number of letters it contained, and 
this number was divided by six. In April 
and May, 1900, a series of tests were made 
between New York and Chicago. Work- 
ing direct from Chicago to New York via 
Meadville without a repeater, a distance 
of 1,050 miles by the route of the wire, 
the best speed attained was 77 words a 
minute. Working with a repeater at 
Meadville, much better results were 
achieved, 102 words a minute being easi:y 
attained. The wire used was copper, 208 
pounds and 4.5 ohms per mile. Duplex 
working was readily secured. Attempts 
were made to reach a speed of 114 words a 
minute. These were only partially suc- 
cessful, but the results gave promise of a 
speed of at least 120 words a minute in the 
future. 

The most exhaustive tests of the system 
were made, from the 17th October to the 
3d November, 1900, between Boston 
and New York. Two hundred ordinary 
commercial messages were taken without 
selection from the files in the operating 
room of the Postal Telegraph Company in 
New York. They consisted of 160 busi- 
ness telegrams (including 18 in cipher) 
and 40 domestic and social. They aver- 
aged 10.8 words in the paid portion of 
each message. Following the usual prac- 
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tice of counting single figures as words, 
they averaged about the usual rate of 30 
words per message ; but counting figures as 
single letters, and counting all letters by 
measuring the transmitting tape and 
dividing by six, the average was about 26 
words per message. These 200 messages 
were perforated in Wheatstone tape. A 
column press despatch from the New York 
Herald containing 5,988 letters and 1,261 
words, or an average of 4.75 letters per 
word, was also prepared in Wheatstone 
tape. This press despatch and the 200 
commercial messages were transmitted 
from Boston to New York day after day 
at speeds varying from 60 to 96 words per 
minute. It was found that the apparatus 
worked with great accuracy, the whole 200 
messages frequently coming through with- 
out error. At other times occasional errors 
occurred, owing to swinging wires and 
other familiar line troubles common to 
all telegraph systems. In addition to the 
200 messages prepared beforehand in New 
York a number of ordinary messages were 
perforated in Boston and transmitted to 
New York without difficulty, and almost 
without experience on the part of the 
Boston operators. ° 

In regard to the number of messages 
transmitted per hour, in tests made when 
the apparatus was running at 61 words per 
minute, the 200 messages came through to 
New York in one hour 23 minutes. This 
is a speed of about 144 messages per hour, 
or more than three times the average rate 
of transmission by the Morse key, 40 mes- 
sages per hour being regarded as a fair 
day’s work for an average American oper- 
ator. At the 96-word rate the messages 
came through at about 230 per hour. At 
the same rate the press despatch, with the 
last part repeated, making in all 1,720 
words, came through without an error in 
16° minutes 42 seconds, or at the actual 
rate of about 103 words per minute, the 
words averaging only 4.75 letters each. 
A speed of 110 words per minute (115 
actual words per minute) was tried, but 
at this rate not more than 200 or 300 con- 
secutive words came through free from 
error. The inventor believes, however, 
that with increased skill and improved 
instruments, his system will ultimately 
reach a reliable speed of 120 words a min- 
ute. Working on a loop from New York 
to Albany and back, up one side of the 
Hudson River and down the other, speeds 
of 114 and even 118 standard words per 
minute have been successfully obtained, 
The length of the Postal Telegraph Com- 
pany’s lines from New York to Boston is 
about 290 miles, and the lines include from 
20 to 30 miles of cable. Over this com- 
paratively short line the system did not 
require any readjustment for weather, 
which varied during the tests from clear 
and cold to dense fog and rain all the way 
between the two cities. Duplex working 
was perfect. 

It will be seen from the foregoing tests 
that this system, working at the 60-word 
rate, hasacapacity of 140 messages per hour. 
Cutting this down to 120 messages per hour 
to allow for corrections and delays, and 

working duplex, there is an output of 240 
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messages per hour, or 50 per cent more 
than the Morse quadruplex can achieve. 
Working at the 96-word rate, the system 
has the capacity to transmit two and a 
half times as many telegrams as the quad- 
tuplex. No doubt these figures will be 
considerably reduced in commercial prac- 
tice, but there is a wide margin for such 
reduction. 

The tests have shown that, owing to the 
characteristic alphabet, distances of 1,000 
miles are not an obstacle, and the inventor 
is sanguine enough to believe that it will 
be possible, though not at present com- 
mercially practicable, to work between 
New York and San Francisco, a distance 
of 3,000 miles, at a speed of at least 40 
words a minute, or double the rate of 
manual transmission. 


NOTE. 


The figures upon which the comparison of 
alphabets is based have been obtained by 
means of the following table, which shows 
the average number of signals per letter em- 
ployed in the “International” Morse alpha- 
bet and in the “Murray” alphabet: 


GOMPARISON OF ALPHABETS 
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This table is based on the average fre- 
quency of occurrence of letters of the alpha- 
bet as shown by a printer’s “bill of type” as 
given in “Practical Printing,” by Southward. 
This frequency is given in column 2. In 
column 3 is given the number of “Interna- 
tional” Morse signals for each letter, and in 
column 4 is given the product obtained by 
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multiplying columns 2 and 3 together. The 
sum of column 4 divided by the sum of 
column 2 gives the average number of sig- 
nals per letter as 2.59. “American” Morse, 
reckoned out in the same way, gives an 
average of about 2.4, or about eight per cent 
less. But when the space allowance between 
signals, letters and words is reckoned in, this 
eight per cent advantage is reduced to some- 
where about five per cent. Columns 5 and 6 
give similar figures for. the “Murray” alpha- 
bet, which proves to have an average of 1.41 
signals per letter. This average is reduced 
in practice to about 1.25, owing to the fact 
that the current impulses in two adjoining 
letters frequently coalesce. Taking into 
consideration the frequency of letters, the 
“International” Morse alphabet contains, on 
the average, five dots to three dashes. 
Hence as the average Morse letter contains 
2.59 signals, the average Morse word of five 
letters contains approximately six dots, four 
dashes and five fractions. This fraction is 
.59 of an average dot-dash. As there are on 
the average five dots to three dashes, and as 
one dash is equal to three dots, if we divide 
fourteen by eight we get the average dot- 
dash, which is in this way found to be equal 
to 1.75 dots; .59 of this is almost exactly one 
dot. The five: fractions are, therefore, five 
dots. Hence the average “International” 
Morse word of five letters consists approxi- 
mately of six dots, four dashes, and five dots 
(for the letter fractions), and the necessary 
spaces, namely, one dot-space between each 
letter signal, three dot-spaces between each 
letter, and six dot-spaces at the end of the 
word. The average word in the “Murray” 
alphabet consists of five letters, each letter 
containing five dot-spaces filled with various 
combinations of signals. The word-space is 
of the same length as the letters, namely, 
five dot-spaces. Having these figures it is 
possible to make diagrammatic representa- 
tions of an average word in the “Interna- 
tional” Morse and in the “Murray” alphabet. 
This is done in the foregoing diagram headed 
“Comparison of Alphabets.” Line 11 gives 
an average “International” word, and line 12 
gives an average “Murray” word. 
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The Telegraph in Africa. 





The telegraph line from Cape Town, 
South Africa, to Cairo, Egypt, is in opera- 
tion to a point 50 miles north of Katanga 
and 100 miles north of the southern ex- 
tremity of Lake Tanganyika. It has been 
constructed under the terms of an agree- 
ment which was entered into in 1899 be- 
tween the German Government and the 
African Trans-Continental Telegraph 
Company. 

As the crow flies the distance between 
Cape Town and Katanga is nearly 1;300 
miles and the entire length of the line 
will be considerably more than 2,000 
miles, the distance between Khartum and 
Cairo being roughly estimated at about 
50 miles. The line, according to the 
agreement in the contract, must be com- 
pleted by 1904 and the most difficult part 
of the construction work remains to be 
done. It was promised last June that the 
line to Katanga would be completed by 
the end of July, and an idea of the dif- 
ficulties of construction may be had from 
the fact that it took over four months to 
carry it 50 miles further north. When 
the Uganda railway reaches a point near 
Lake Victoria Nyanza, close enough to 
make such a plan practicable, materials 
will be sent over from the coast by way of 
Mombasa and will thus greatly facilitate 
the work, 
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Electric 
Lighting 


A 50-year franchise has been granted to 
a new electric light company, in St. Louis, 
Mo., to furnish light, heat and power, at 
lower rates than those charged at present. 


& 














An electric light plant will soon be in- 
stalled in Chattanooga, Tenn., to light 
the county road and the Tennessee River 
bridge, the court-house and other build- 


ings. 


At a recent meeting of the Lyons, 
N. Y., village board, a contract was en- 
tered into with the local electric light and 
power company for furnishing street light- 
ing service for five years at $80 a lamp. 


A small plant is contemplated by the 
municipality of Rehoboth, Del., for pub- 
lie and private lighting. Plans are now 
being formulated for the construction of 


the plant and it is expected that work will . 


soon be begun. 


It is believed that the Plainfield, N. J., 
Electric Light Company will soon be 
merged in the General Electric Company 
of New Jersey, which was some time ago 
organized to control electric lighting 
throughout the state. 


Gaffney, S. C., intends to expend about 
$11,000 in improving its electric lighting 
system, and the cities of Athens, Ga., and 
Fayetteville, N. C., are said to be con- 
sidering bond issues for the erection and 
maintenance of lighting plants. 


The Frankfort Electric Light Com- 
pany, of Frankfort, Ont., has been re- 
cently incorporated with a capital stock of 
$40,000. The capital interested comes 
from Toronto, and the provisional direct- 
ors include J. S. Lovell, E. W. McNeill 
and A. Scheurer. 


Reports from Muskegon, Mich., state 
that the Muskegon Electric Light Com- 
pany’s plant has been sold to two capi- 
talists of Wilkesbarre, Pa., who, a short 
time before, purchased the Muskegon 
Electric Railway and a controlling inter- 
est in the gas light company. 


A municipal electric light plant is said 
to be planned for Tarrytown, N. Y., and 
an election will be held in the near future 
to decide whether the village shall erect 
and own its own works, at an estimated 
cost of $35,000. The trustees of the vil- 
lage think that about $4,000 a year will 
be saved if this plan is adopted. 

The Lighting and Power Company, of 
Montreal, Province of Quebec, will soon be 
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formed with a capital stock of $25,000,- 
000, and will include all the lighting and 
power companies in that city. This will 
include the Chambley Manufacturing 
Company, the Royal Electric Company, 
the Montreal Gas Company and the La- 
chine Rapids Hydraulic and Land Com- 
pany. 

Improvements soon to be installed in the 
plant of the United States Electric Light- 
ing Company, of Washington, D. C., will 
practically double its current capacity and 
bring the energy of the plant up to 30,000 
horse-power. ‘The object in enlarging the 
plant is to concentrate the power produc- 
tion for the entire system of the Washing- 
ton Traction and Electric Company in 
the one building. The suggested improve- 
ments will cost in the neighborhood of 
$600,000. 


The Electric Company of America, 
Philadelphia, has just paid its semi-annual 
dividend of 50 cents per share, which is at 
the rate of 13 per cent on the paid-in capi- 
tal of the company, which owns a num- 
ber of valuable franchises and electric 
lighting companies in different cities, 
among these being the Edison Electric 
Light Company of Altoona, Pa.; the 
Scranton, Pa., Illuminating, Heat and 
Power Company ; the Jamaica, L. I., Elec- 
tric Light Company; Camden, N. J., 
Lighting and Heating Company; the 
Wheeling, W. Va., Electrical Company, 
and about a dozen other well-established 
concerns. 


A recent incorporation in New England 
is that of the Manchester Traction, Light 
and Power Company, which has been char- 
tered under New Hampshire laws to merge 
six traction, light and power companies 
operating in and adjacent to Manchester, 
N. H. The new company will have $1,- 
500,000 five per cent bonds, and $1,500,- 
000 of stock. The bonds are said to have 
been sold to Vermilye & Company, the 
New York bankers, while the stock was 
placed with Tucker, Anthony & Company. 
The companies which will be taken over by 
the new corporation are the Manchester 
Electric Company, which controls the 
Manchester Electric Light Company and 
the Manchester Street Railway Company ; 
the Jarvis Falls Power Company, Hookset 
Power Company, Greggs Falls Power 
Company and the Kelly’s Falls Power 
Company. The last four power companies 


represent all the water-power within 15 
miles of Manchester outside of what is 
controlled by the Amoskeag Manufactur- 
ing Company. At the present time the 
gross earnings of these companies amount 
to about $450,000 per annum. Six per 
cent dividends will be paid on the stock. 
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THE ELECTRIC LIGHTING SCHEME FOR 
THE PAN-AMERICAN EXPOSITION.* 


BY HENRY RUSTIN. 


A review of data from expositions held 
in this country and Europe in the past 
twenty years shows that the World’s Co- 
lumbian Exposition, held at Chicago, was 
the first to make a regular practice of keep- 
ing open at night. It would seem that no 
argument should be necessary for keeping 
the exposition open at night as patrons of 
amusement and those in search of enter- 
tainment are found, for the most part, 
among those who have occupation or work 
during the day, yet even the Columbian 
Exposition seriously considered whether it 
worth while to keep open after six o’clock 
in the evening as the matter of lighting 
so vast an area artificially for service, 
traffic and decoration was as yet untried. 
But the cost of attendants for such light- 
ing service appeared to argue against night 
opening in view of the doubt in mind as 
to its practicability. So evident, how- 
ever, was the success of their night show, 
that now none can be found who would 
think for a minute that an exposition 
should be held and not be in operation at 
night as well as in the daytime. The secret 
of this change from day opening to day 
and night opening is not far to be sought 
for, for it is entirely due to the progress 
made in artificial illuminants. 

It is not proper here to enter into a 
discussion of the relative merits of any of 
the well-known agents for this purpose, 
but it may be of interest to point out that 
with any of these agents the secret of 
successful illumination is uniformity in 
distribution of light. 

In commercial lighting this may seem 
to be rather unimportant, particular- 
ly in outdoor lighting for — traffic 
purposes, and little attention is paid 
further than to establish what might be 
called depots of light from which rays are 
distributed with intensity growing less as 
the distance from lighting centres in- 
creases. No great criticism is heard be- 
cause at points half-way between these 
lighting centres it is rather dark. 


In exposition lighting the subject 
is not so easily treated. In the 
first place, the subject of lighting 


at all times must necessarily be secondary 
to the consideration of architectural and 
landscape features, and during the day- 
time the display and traffic lighting is a 
matter of no consideration whatever ; 
hence, whatever supports or fixtures are 
necessary for lighting should be as far as 
possible, not in evidence; and, if seen at 





* From the Pan-American Magazine. 
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all, must be of such design as will har- 
monize with the style of architecture se- 
lected. Not so at night, however, for then 
each point of lighting serves a twofold 
purpose, furnishing the missing factor 
which makes day out of night, and, in 
addition, its location serves to intensify 
and accentuate a background when placed 
singly, or to outline a pattern or architect- 
ural line when grouped. It follows, there- 
tore, that a more pleasing illumination can 
be accomplished both as to evenness of dis- 
tribution of light and decorative effect by 
dividing the individual lights into as many 
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angle, almost under any conditions; is 
easily made a part of any sculptural, 
architectural, floral or even water effect, 
and when one recalls that the architectural 
designer produces many motives for light- 
ing unknown to himself which can be 
used, when erected, as points of vantage 
for placing lights, it can be readily seen 
that the incandescent lamp is attractive 
to those in charge of illuminative decora- 
tions. 

The scheme of lighting at the Pan- 
American Exposition depends for its suc- 
cess on the exceptional advantages in 
the arrangement of buildings with refer- 
ence to the enclosed courts in the shape of 
an inverted letter “T,” and making it 
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Electrical Ore Concentration. 


Professor Lucien I. Blake, of the chair 
of physics and electrical engineering of 
the University of Kansas, has been ex- 
perimenting for some time on a method 
of concentrating low-grade ores by elec- 
tricity. Last Summer he established a 
small plant in Denver, Col., and since that 
time has devoted as much time to his ex- 
periments with Colorado ores as could be 
spared from his duties at the university. 
The results of the Denver experiments 
have been so successful that Professor 
Blake has formed a company in which he 
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TESTING THE ELECTRIC LIGHTING CIRCUITS ON ONE OF THE PAN AMERICAN EXposiTIoNn BUILDINGS, 


units as possible and still keeping the 
points of light proportionate in size to the 
objects to be decorated with light. 

The Pan-American Exposition, in lay- 
ing out its lighting features, selected the 
incandescent lamp as its illuminant and 
established the unit as eight and sixteen 
candle-power lamps. It must not be in- 
ferred that a good illumination could not 
have been effected if acetylene, illuminat- 
ing gas or are lights had been selected 
to serve the same end; on the contrary, 
very beautiful effects have been and are 
being made by the use of these illumi- 
nants. It is certain, however, that the 
best results can not be obtained by enter- 
ing these several illuminants in competi- 
tion with each other in decorative light- 
ing. The incandescent light has this par- 
ticular advantage in exposition work: It 
can be burned in any position, at any 





possible to reach a gradual increase 
of lighting leading toward the stately 
Electric Tower at the base of the 
“T’,” and which is to be the climax of the 
fountain and electrical display at night. 
The matter of describing the electrical and 
fountain effects which are to be produced 
at this exposition has been so well done 
in the past that a restatement here would 
be superfluous, but it is well to emphasize : 
First, that the number of lights and the 
quantity of light will exceed that of any 
other equal area ever artificially illuminat- 
ed, and it will be evenly distributed ; sec- 
ond, that unusual spectacular effects will 
be produced by the many combinations 
of light and water and these combinations 
are to be so graded as to climax in keep- 
ing with the decorative lights at the Elec- 
tric Tower ; third, that the Electric Tower 
Basin will be the stage of the display of a 
combination of 1,500,000 gallons of water 
per hour in fountains with the light of 100 
large-sized searchlights—a scene which 
will certainly be impressive. 


is associated with Charles S. Gleed, of 
Topeka, and other financiers. 

Professor Blake has decided to spend 
considerable time in Denver perfecting 
his method as soon as he can make ar- 
rangements for a leave of absence from 
the university. None of the details of the 
method have yet been given out for pub- 
lication as they are not yet completed, but 
the experiments so far made have shown 
that the concentration of the ores can be 
accomplished much more cheaply than by 
the methods at present in use. There 
will be no large plant erected until the 
method is farther advanced, as the plant 
now in Denver is amply sufficient for the 
present purposes of the company. Sev- 
eral mining men of Colorado are inter- 
ested in the process of the experiments 
and arrangements have been made for 
making an extensive test of ores, 
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ELECTRICAL ILLUMINATION AT THE;* 
BEGINNING OF THE TWENTIETH 
CENTURY.* 


BY LOUIS BELL. 


It gives me great pleasure to be able 
to deliver the first address of the new 
century to a body which has done so much 
to cultivate and stimulate interest in the 
electrical arts as the New York Electrical 
Society. It is particularly happy, per- 
haps, to speak of electric lighting in this 
place [The Duane street station of the 
New York Gas, Electric Light, Heat and 
Power Company.], which is, as one may 
say, the head centre of lighting from the 
old times, and, moreover, the beginning 
of the twentieth century is a particularly 
fitting time, except for the prophet, to 
speak of electrical lighting, because it is to 
be hoped that during the current century 
we may have tremendous changes in the 
art. When the twenty-first century dawns 
some of the things which I show you here 
to-night will have passed out of use and 
the rest be very much improved. We are 
proud of the progress which electric light- 
ing has made, but can not.afford to shut 
our eyes to the beneficent changes that 
may come over the art. 

I am going to try tospeak to you to-night, 
not of the science of electric lighting, but 
rather of the art of electric illumination. 
The art has been as much neglected, per- 
haps, as the science has been cultivated. 
I do not propose to waste any time in 
explaining the doctrine of the electric cur- 
rent. 

To begin with, at the present time I 
think it is safe to say that more illumina- 
tion fails from being too bright than from 
not being bright enough. By too bright, 
I mean too intense, as I shall presently 
show. ‘The eye is a very curious optical 
instrument. Nevertheless, it has one 
peculiarity, one power, which is the basis 
of all our attempts at artificial illumina- 
tion; which makes it possible, practically, 
to get artificial illumination, and that is 
the human eye can work over a tremendous 
range of brightness and still do its work 
effectively. We can read in bright sun- 
light or by the light of a single candle, 
and with fair comfort in both cases. 
That comes from the expansibility of the 
iris of the eye, widening or narrowing 
the pupil in accordance with the demands 
of the occasion. Cats, bats, owls and all 
nocturnal animals have a tremendously 
expansive pupil, as you know; the cat’s 
ranging from a mere narrow slit to a full 
and wide pupil as night comes on. An eye 
contracts ten or a dozen times less than its 
maximum dimension when a brilliant 
light comes on. As the light increases 
the pupil contracts; as the light decreases 
the pupil expands, letting in more light, 





*Extracts from a lecture delivered before the New 
York Electrical Society 


ELECTRICAL REVIEW 








Vol. 38—No. 7 





and so enabling us to work satisfactorily 
with all sorts of artificial light. Think, 
for a moment, what would happen if we 
had to have the equivalent of daylight to 
do our work or have our pleasures in the 
evening. It would be substantially im- 
possible to furnish the equivalent of day- 
light except with an enormous number of 
arc lights. Fortunately, the eye is so con- 
stituted that, provided we work within 
a fair range of illumination, we get along 
very well; and that, moreover, enables us 
to produce some of the most useful effects 
which we get from artificial illumination. 

Whatever the source of illumination, 
there are some fundamental principles we 
must not forget in trying to do artificial 
lighting. I think the first is that the 
source of lighting ought to be unobtrusive, 
and if you stop to think of it that is the 
direction in which most artificial lighting 
errs. Instead of the source being unob- 
trusive it is obtrusive, even unpleasantly 
so, and instead of helping the vision often 
hinders it, for the reason that a bright 
point of light in the field of vision causes 
the pupil to shut up and protect itself and 
lessens the amount of light entering the 
eye, so that one can not see with anything 
like the convenience which the amount of 
light would indicate. 

As a very good example of the forego- 
ing effect in electric lighting I will throw 
on a couple of arcs. A very little expe- 
rience with this light convinces us that, 
although it is a magnificent light, the light 
is unsatisfactory because it gives too much 
light in one place. The increase in bril- 
liancy in arcs of that character is enor- 
mously great. It amounts to, say, 30,- 
000 to 50,000 candle-power per square 
inch of radiant surface, and that is a 
brightness of which it is really hard to 
form any conception. It may be an ex- 
tremely good light, but for illuminating 
purposes it is unsatisfactory, except in 
certain rare cases where, as in some of the 
early are light experiments, the lights 
were put so high they would be out of the 
field of vision. 

The intrinsic brilliancy of the are light 
is the highest artificial brilliancy with 
which we have to deal. We have all the 
way from 20,000 or 30,000 to 50,000 can- 
dle-power per square inch in some por- 
tions of a very bright arc. Some estimates 
have run as high as 100,000 candle-power 
per square inch of radiant surface. The 
calcium lights, with which we were fa- 
miliar as bright illuminants, have only 
5,000 candle-power to the square inch, 
while the ordinary incandescent light has 
only a matter of about. 200 candle- 
power to the square inch. And even that 
is too bright. Better results are obtained 
from this familiar form of lamp (indi- 
cating). That is not only a smaller 
lamp, being eight candle-power against 
sixteen candle-power in the other, but it 
is provided with the ground globe. The 
result is that the brightest spot on which 
the eye has to dwell is very much less 
bright than the naked filament of the in- 
candescent lamp. This brilliancy has 
fallen off, from being 200 to 250 candle- 
power to the square inch to being, per- 
haps, a matter of 15 or 20 candle-power to 








the square inch. In view of the auto- 
matic adjustment of the eye for the max- 
imum brilliancy with which it has to 
contend, it does not matter much how it 
is done, so that the light is diffused, and 
lamps of that kind give a much more sat- 
isfactory illumination than lamps with 
naked filaments, in spite of the fact that 
the grinding cf the globe cuts off 25 to 
30 per cent of the total light, but the 70 
to 75 per cent left is enormously more 
useful than the original 100 per cent, 
because the intrinsic brilliancy is lower, 
so that the eye adapts itself to the more 
favorable condition. 

Another fundamental point in illum- 
ination, which is sometimes forgotten 
and which is really important, is its direc- 
tion. One would suppose at first that it 
would not make any particular differ- 
ence what way light fell upon an 
object which is to be illuminated, whether 
you got it horizontally from the side, 
whether you got it from below or above, 
yet, in point of fact it has been found by 
long experience that light from above is 
much more useful than light from the 
side, or particularly from below. 

The foregoing leads me to mention the 
value of diffused lighting. Anything like 
diffusion of light means there will not 
be any one particular point which is very 
brilliant. The brilliancy will be rather 
moderate. At the same time an enormous 
amount of light can be successfully dif- 
fused in practice, and on diffusion we de- 
pend for some of our most valuable re- 
sults in illumination. You can easily get 
an idea of the amount of the diffused light 
in any room by a simple experiment ; that 
is, by turning out the lights which are 
available, and then shielding yourself from 
the only source of light which you have 
left, and you will find in spite of being in 
the shadow considerable light will still be 
manifest all about you. I can show that 
diffusion very quickly by turning out all 
the lights save one and then shielding the 
audience from the direct rays of that one 
light. 

A white-painted surface is the very best 
diffuser of light. A white surface will 
diffuse from 60 to 80 per cent of the light 
which falls upon it, the light shades of 
yellow almost as much. The distinctly 
yellow shades are also admirable for dif- 
fusing light. Then come the shades of 
red and orange of various kinds. Then 
come the light blues, and last of all the 
very deep blues and the greens. A dark 
green is perhaps the worst diffusing sur- 
face that can possibly be found. A room 
as light in color as this can be successfully 
lighted by diffusion alone, where there is 
no direct radiation falling upon the eye at 
all. Sometimes it is a very excellent 
scheme to avoid too brilliant radiance, 
also to get a correct direction for the il- 
lumination by depending entirely upon 
diffusion, and we are fortunately able to 

roduce some excellent examples of il- 
umination by diffusion. (About 100 in- 
candescent lamps behind a cornice in the 
ceiling were thrown on to illustrate the 
effects of diffused lighting.) 

Color is a matter of great importance 
to illumination for two reasons and in two 
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particular ways: In thefirst place, the color 
of the light which we are wont to receive 
is not white—it averages a rather yellow- 
ish white. We sometimes think it neces- 
sary to obtain extreme whiteness of il- 
lunination. You got it from that lamp 
a moment ago—it did not look white, but 
unpleasantly dazzling. An illumination 
of normal color, that is to say, a somewhat 
\«lowish white, is the one to which we are 
all used, and by which we are wonted to 
judge the colors of objects above us. If 
one were judging colors, exclusively, the 
particular kind of light you would want 
would be daylight, or as close an approxi- 
nation of it as could be obtained ; so that 
\\° find in order to get a correct judgment 
)! color it is sometimes necessary to have 
clear white light, and that color we have 
get practically by arc lamps. In gen- 
cal, it is safe to say you can not fool with 
‘ec eolor of your illuminant without pro- 
cing disagreeable results, it makes no 
“fference what the exact shades are. 

Practically all our sources of light 
«' the present are incandescent solids, of 
«oe sort or another. The flame is merely 
e aggregation of white hot, yellow hot, 
‘red hot particles of carbon. The in- 
‘indescent filament from one of these 

‘nps is merely « filament of carbon 

‘ated red hot, or white hot, as the case 

ay be, by the current. In the case of the 
ave lamp we have the same thing; the 
radiant point there being the crater of the 

re at the ends of the carbon, which are 
‘eated to a very high temperature, indeed, 
ond are brilliantly radiant. It should 
'e borne in mind that the temperature of 
he flame, or the temperature of the 
radiant matter, is the thing which largely 
determines its color. A piece of iron 
‘eated moderately is red hot. After 2 bit 
t gets nearly white hot, or yellow hot, and 
iinally it comes to a dazzling brightness, 
i whiteness. 

There are various ways of lessening the 
«xtreme brilliancy of incandescent lamps, 
besides the use of the frosted globe. 
Shades produce, you observe, the same ef- 
fect in toning down the apparent brilliancy 
that frosted surface produces, and they, 
moreover, cut off less light than the 
frosted globe and throw it conspicuously 
down or out sideways, as the case may re- 
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quire. This particular form is what is 
known as the holophane globe. There is 
a wide range in these globes. Here is 


another instance, the diffusing globe, 
which throws the light out in a very satis- 
factory way, and produces precisely the 
same effect, as far as the eye is concerned, 
as the softening which you get from a 
ground or frosted globe; and, in point of 
fact, the loss of light in one of those holo- 
phane globes, which are accurately cut, 
is only about 10 or 12 per cent, whereas 
in the ordinary ground globe it is a mat- 
ter of 25 or 30 per cent. But do not for 
a moment imagine that the ordinary shade 
only cuts off 10 or 12 per cent of the light. 
If you do, you will be grossly deceived, be- 
cause you can find plenty of shades on the 
market which will cut off pretty nearly 
anything you want to guess at. For in- 
stance, here is an example of an apparently 
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somewhat artistic shade, which cuts off 
almost any amount of light you can fancy. 

The incandescent lamp, in spite of its 
usefulness in a general way, from a scien- 
tifie point of view, is unsatisfactory. You 
can not get a high enough temperature in 
the filament which will stand up any 
length of time and get the efficiency you 
want to get. Of the total energy which 
goes into a lamp like that (and it is a 
pretty efficient lamp—happens to a two- 
watt lamp), only about five to six per 
cent is returned io you as light. The rest 
of it goes into heat. The amount of heat 
radiated, in spite of the fact that the in- 
candescent lamp is of all the ordinary il- 
luminants the one that gives the least 
heat, amounts to 94 per cent or there- 
abouts of the total energy supplied to the 
lamp. The low efficiency is due purely 
to the fact that we can not carry the 
filament at a temperature high enough to 
get the desired increase in efficiency. For 
the purpose of improving the efficiency 
there have been conducted experiments 
innumerable, but the best product of to- 
day are lamps running at three watts per 
candle or a little under, but they still have 
an efficiency of only between five 
and six per cent. As a _ result we 
have to look to the are for help. Here 
we have a pair of small arcs which are 
made for the purpose of bringing down to 
lamps of moderate power an efficiency 
which we can not get from even the best 
incandescents. The power of the lamps 
in mere candle-power is not great. These 
two lamps are probably only equal, in 
actual illuminating power, to these two 
incandescents, but they seem brighter. 
The intrinsic brilliancy is greater and the 
lamp itself appears to be a very bright 
object. It is very white and it is very 
bright as regards its intrinsic brilliancy, 
but the absolute amount of light is prob- 
ably less than from the incandescents. 
Yet one of these lamps takes only the 
energy which would be taken by three 16- 
candle-power incandescents. 

There is a difference, even in arcs, in 
point of brilliancy, and there again, just 
as in the incandescent lamp, it resolves it- 
self into a question of temperature. The 
bigger the arc is, the larger the volume of 
current and the hotter the are gets, the 
more efficient it becomes. 

The alternating are is another example 
of the way in which the temperature of the 
heated body effects its efficiency. You have 
there the first type of alternating arc 
brought out—the Jablochkoff candle— 
which was used years ago for illumina- 
tion in Paris. I fancy it is the first time 
one has been seen in this city for many 
years as they have passed out of use. The 
light there is curious in color, because be- 
tween the two carbon elements conveying 
the current there is a thin strip of kaolin 
which becomes very hot, and the kaolin 
gives out, like the lime-light, a considera- 
ble amount of light on its own hook. In 
fact, the principle of the Jablochkoff can- 
dle, with its bridge of kaolin between the 
light and the carbon, is quite similar to 
the principle of the Nernst lamp which 
has recently been brought out. In that 
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case there is conduction across a stick of 
substance, which is normally a non-con- 
ductor. In this case, there is a kaolin 
strip which passes between the two car- 
bons. The lamp had, from the earliest 
times, the same unpleasant habit, you have 
seen illustrated, of going out on small 
provocation. The principle of using the 
kaolin, which is itself a non-conductor ex- 
cept at high temperature, as the light-giv- 
ing element, is similar to that employed in 
the Nernst lamp, of which we have heard 
much in the past few months, and prob- 
ably will hear more. Here we have an 
example of the alternating-enclosed arc, 
which has the same general appearance of 
comparative steadiness and long-burning 
of the carbons, that the continuous cur- 
rent enclosed arcs have, but at the same 
time it is for obvious reasons, principally 
lack of sufficiently high temperature, 
somewhat less efficient. The lights are 
very serviceable, however, where the direct 
current is, for one reason or another, not 
available. 

After all, you will say that the efficiency 
of even our best illuminants is not very 
high. There is a determined effort going 
on to better the efficiency of the incandes- 
cent lamp, but the result is not by any 
means certain. It is certain, however, 
that a lamp has been produced which does 
give an efficiency as high, or higher than 
can be obtained by any incandescent lamp, 
and approximating that which can be ob- 
tained by the smaller light of the electric 
arc, and that is one very encouraging di- 
rection for experiment. I imagine that 
in six months or a year the Nernst lamp 
will become perhaps not a common 
sight, but a lamp which will be 
found more readily than I could find 
one at this time for the purposes of 
this lecture. An interesting line of opera- 
tion is that which depends on the dropping 
of incandescent solids and passing to in- 
candescent gas. The phenomenon on 
which experiments of this kind is based 
is that of the passage of electricity through 
rarefied gas, such as seen in the ordinary 
Geissler tubes, as exhibited. There is 
every reason to believe it is possible to 
extract from incandescent gas perhaps as 
high as 25 or 30 per cent put in it, in the 
form of light. Nevertheless, the diffi- 
culties in the way are many. We have 
available very good incandescent lamps, 
very good are lamps, and we have an 
enthusiastic hope of getting something 
along the line of the Nernst filament, 
which may be useful. We have an earn- 
est wish that we may perhaps discover in 
the use of incandescent gas a higher effi- 
ciency than we can get from solid incan- 
descence, and we have an illusory sort of 
an idea, if fortune favors, we may dis- 
cover the secret of the glowworm, but of 
that the glowworm himself will have to 
speak. Science does not hnow his mind, 
in that regard. So we can say, in sum- 
ming up the progress, at present we have 
a very useful means of illumination, but 
we have not, by any means, yet reached 
the point where we can look pleasantly on 
our artificial illumination and say we have 
anywhere nearly what we want. 
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The board of directors of the Chicago 
Telephone Company has voted to issue $1,- 
J00,000 of new stock in April. This will 
make the total capitalization of the com- 
pany $8,000,000. 


The annual meeting of the Telephone, 
Telegraph and Cable Company was 
held February 12 in Jersey City, N. J. 
Proxies ran to W. L. Latta, F. M. Kelley, 
Oakes Ames, W. H. Butler, R. Morgan, 
J. L. Jones and H. R. Wilson. 


A report from Boston, Mass., states that 
about 52 per cent of Erie stock has been 
deposited under the voting trust agree- 
ment, and it is anticipated that more 
stockholders will exchange their stock for 
the voting trust certificates, now that the 
latter have been listed on the Exchange 
in place of the stock. 


The Buffalo, N. Y., Bell Telephone 
Company says, in a recent advertisement, 
that by telephone “you can transmit 450 
words in three minutes and 750 words in 
five minutes, while a telegram only gives 
you 10 words, and the answer is extra.” 
It also refers to the increasing use of the 
telephone directory as a means of ascer- 
taining addresses. 


English reports on the development of 
the Swedish telephone systems and the 
general situation in that country, say that 
the telephone system in Sweden is being 
developed at a rapid rate. During the 
three years 1900-02 a sum of no less than 
£200,000 is to be expended upon the ex- 
tension of the state telephone system alone. 
The following table shows the development 
in the period 1896-1900: 


Length in kms. No. of apparatus. 


| eee . 62,666 26,911 
| Ue 76,310 32,£92 
ROO. cccosnis ee 97,692 46,381 
RID) is! ta30 wees 110,000 52,500 


At the same time the gross receipts rose 
from 2,306,000 kroner, in 1896, to 4,100,- 
000 kroner, in 1900, the cost of working 
and maintenance advancing at the same 
time from 1,037,000 kroner to 2,100,000 
kroner. 


The consolidation of the Home Tele- 
phone Promotion Company and the Du- 
bois County Telephone Company was ef- 
fected at a meeting of both companies 
held on January 28 at the office 
of the Huntington Bank. The consoli- 
dated company has taken the name of the 
Dubois County Telephone Company, of 
Huntingburg, Ind., and its capital stock 
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is $10,000. The system has about 95 
miles of farmers’ and toll lines, two 
metallic exchanges in operation, and con- 
templates putting in a full metallic (per- 
haps central energy) exchange at Jasper 
as soon as the weather permits, and smaller 
exchanges at Birdseye and Ireland later 
on during the Summer. Manufacturers 
are invited to send descriptions and prices 
of all kinds of telephone material to the 
secretary, H. C. Rothert, Huntingburg, 
Ind. 


President Latta, of the Telephone, Tele- 
graph and Cable Company, of Philadelphia, 
Pa., is quoted as saying that the debts of 
that company, which were incurred by the 
purchase of a large block of Erie stock, 
have been gradually discharged until they 
now amount to but $379,000, part of 
which was due on February 1, and the bal- 
ance on March 1. In addition to that, 
there is due to subsidiary companies for 
labor and material on construction work 
$75,000, also payable on March 1. When 
these two amounts are paid, the Tele- 
phone, Telegraph and Cable Company will 
have $2,100,000 par value of Erie stock 
free and clear in its treasury, and stocks 
and other securities of companies con- 
trolled by itself to the value of $2,289,- 
966. Due and payable assessments in 
arrears, amounting to $1,164,817, when 
paid will liquidate the above-mentioned 
floating debt, and leave a cash balance in 
the treasury of $710,817 to offset the assets 
already noted. 


Press despatches from Toronto, Ont., 
state that the Dominion Government will 
propose to the Canadian Parliament at 
an early date the purchase of all the tele- 
graph lines of the Canadian Pacific Rail- 
way and the entire system of the Great 
Northwestern Telegraph Company in or- 
der to operate the lines named as a part 
of the Post Office Department, exactly in 
the same manner as is now done in Great 
Britain. It is probable that the purchase 
money would aggregate more than $25,- 
000,000, but as the two companies named 
duplicate in nearly all the important cities 
in the Dominion of Canada, the govern- 
ment will be able to reduce operating ex- 
penses by nearly 50 per cent. The legis- 
lation to be effected will provide for one 
of the chief officers of the British Govern- 
ment Service acting as arbitrator in case 
of differences as to prices. Under any 
circumstances the shareholders will be 
amply protected. The chief inducement 
for the proposal is to secure a British and 
colonial government line round the 
world, and the plan will probably find 
favor in Britain. 
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Proposed Automobile Legislation. 

Members of the Automobile Club of 
America have been engaged actively in 
disputing the present existing statutory 
prohibition against the carriage by shea 
vessels or other craft upon navigable 
waters of any motor vehicle using gaso- 
lene for its motive power. 

The inconvenience which has thus been 
occasioned to automobilists has been very 
considerable, as it has practically pro- 
hibited their crossing any body of water 
by ferry boats or steam vessels without 
completely discharging or throwing away 
the gasolene contained in their vehicles, 
and trusting to luck to get a fresh supply 
after leaving the vessel. This has not only 
interfered with the pleasures of using an 
automobile, but has deterred many people 
from purchasing the same, so that the ef- 
fect of this statute has, to some extent, 
militated against the manufacturers of al! 
automobiles except those propelled by elec- 
tricity. With the object of amending this 
statute the club has had drafted a bill de- 
signed to ameliorate the existing condi- 
tion of things and has had it presented 
to the Senate by Mr. T. C. Platt, of New 
York. So far the bill has met with ap- 
proval, being favorably reported, with an 
amendment by Senator Gallinger. The 
bill, the text of which follows, has been 


twice read and referred to the Committee 
on Commerce. 


A BILL 


To amend section 4,472 of the Revised 
Statutes of the United States so as to 
permit steamboats to carry automobiles 
using gasolene as a method of propulsion. 

Be it enacted by the Senate and House 
of Representatives of the United States of 
America in Congress Assembled: 

That section 4,472 of the Revised stat- 
utes be amended by adding thereto, at 
the end of said section, the following: 

Nothing in the foregoing or following 
sections of this act shall prohibit the trans- 
portation by steam vessels of gasolene or 
any of the products of petroleum when 
carried by motor vehicles (commonly 
known as automobiles) using the same as 
a source of motive power: Provided, how- 
ever, that all fire, if any, in such vehicles 
or automobiles be extinguished before en- 
tering the said vessel and that the same be 
not relighted until after said vehicle shall 
have left the same: Provided, further, 
that any owner, master, agent or other per- 
son having charge of passenger steam ves- 
sels shall have the right to refuse to trans- 
port automobile vehicles the tanks of 
which contain gasolene, naphtha or other 
dangerous burning fluids. 

In communicating the bill to the press, 
the committee of the automobile club 
which has charge of the matter requests 
the cooperation of all automobilists, so 
that the measure may successfully be 
passed. 
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A large power plant will be erected soon 
by the Chicago City Railway Company at 
an expense of nearly $500,000. 

A pleasure park in Oronoque, Ct., is one 
of the plans of the Connecticut Lighting 
and Power Company for improving its 
system and increasing its traffic. 

Omnibus companies in Paris are said 
to have been undergoing a steady loss at 
the rate of about $500 a day ever since the 
underground railway was put into opera- 
tion. 

A Brooklyn, N. Y., municipal judge has 
recently ruled that the Brooklyn Rapid 
Transit Railroad Company must, on de- 
mand, give transfers at all intersections 
of its lines. 

If the Wilmington City, Del., Railway 
Company is given permission by the Street 
and Sewer Department it will build several 
lines which will be part of a belt system 
about that city. 


A new electric line from Akron to Cleve- 
land, Ohio, is contemplated by promoters 
who have $1,000,000 at their disposal, and 
Attorney Childs, of Akron, is said to be 
back of the plan. 


The local authorities recently granted 
the Mountain Lake, N. Y., Electric Rail- 
road, running from Gloversville to Moun- 
tain Lake, permission to mortgage its 
property for $100,000. . 


An electric railway will be built in the 
near future by the Illinois Interurban 
Construction Company, which was recent- 
ly chartered for $75,000. The new line 
will run between Rockport and Belvidere. 

A New York newspaper recently stated 
that “Berlin has opened the new century 
with a uniform rate of two and one-half 
cents on its street cars. New York is 
still paying nineteenth century fares.” 


Electric railroads in Pennsylvania have 
been found to be so successful that a new 
line is projected which will probably run 
from Hagerstown to Boonesboro, being 
planned as an extension of the Funkstown 
line. 


At a recent meeting of the Quakertown, 
Pa., Traction Company, the name of the 
corporation was changed to the Philadel- 
phia, Doylestown & Allentown Railway 
Company, and C. Taylor Kneeland was 
elected president, S. R. Kramer, secretary, 
and W. H. Davis, manager. After the 
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meeting it was announced that the exten- 
sion from Richlandtown to Allentown 
would be built at once, and the other ex- 
Perkasie to Doylestown 
would be constructed as soon as the weath- 


tension from 


er permitted. A  power-house will be 
built at Perkasie. 

Representatives of a syndicate are said 
to have been in Bay City, Mich., recently, 
to consider the project of building an elec- 
tric loop line on the west side of the river 
in order to connect all the coal mines with 
that waterway. 


Monessen, Bellevernon and other points 
in Westmoreland and Washington coun- 
ties, Pa., will be connected by the new sys- 
tem of the Monongahela Street Railway 
Company, which is planning an extension 
for that purpose. 

The local automobile club is said to be 
back of a project of the people in Wilton, 
Ct., for the formation of a joint stock com- 
pany to run automobiles from South Nor- 
walk to Wilton, instead of asking a char- 
ter from the legislature to build a trolley 
line. 

A press despatch from Chicago recently 
stated that as a New Year’s present to its 
patrons, and a test to determine the senti- 
ment of the public, the Chicago City Rail- 
way Company will put into service five of 
what are claimed to be the finest street 
cars ever built for city traffic. 

The new trolley system in San Juan, 
Puerto Rico, was opened for business on 
January 1. This line is the island’s first 
road on which electric power is used for 
transmission, and the thousands of people 
who witnessed the starting of the cars 
were said to be filled with astonishment. 

Extensive improvements are being in- 
augurated by the Milwaukee, Wis., Elec- 
trie Company, which intends, in the near 
future, to build very much larger shops 
and factories. Nothing has been done as 
yet, but it is expected that the operations 
will be pushed actively before long. 

Massachusetts railroad commissioners 
have authorized the Brockton Street Rail- 
way Company to consolidate the Globe 
Street Railway Company, of Fall River, 
and to issue $1,440,000 additional capital 
stock for the purpose of exchanging stock 
of the Brockton company for Globe stock 
on a share for share basis. 

A franchise has been granted by Pierce 
County, Wash., to F. E. Sander to build 
an electric railway over the county road 
across the Puyallup Reservation. This 
franchise gives Mr. Sander the rights of 
way across the reservation for 50 years, 
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but the line must be completed within 18 


‘months or his rights are forfeited. 


Two companies in Philadelphia, Pa.,— 
the Union Traction and the Philadelphia 
Electric—are considering a plan to bring 
power to the city from some nearby water- 
fall, and if the feasibility of the proposi- 
tion can be demonstrated, a big change 
may be expected in the railway, lighting 
and power-supply industries in that city. 





Arrangements are nearly completed by 
the Brooklyn, N. Y., Rapid Transit Rail- 
way Company to build a_ power-house 
which will cost in the neighborhood of 


$3,000,000. It will be the largest in the 
country. In this same connection it is 


rumored that Mr. Norman B. Ream is at 
the head of the syndicate which desires to 
acquire control of the Rapid Transit 
company. 

The state board of railroad commis- 
sioners has granted the application of the 
Larchmont, N. Y., Horse Railway Com- 
pany for authority to operate its road 
by the overhead electric trolley system, 
and to increase its capital stock from $25,- 
000 to $200,000. The application of the 
Port Chester Street Railway Company for 
consent to issue a first mortgage of $200,- 
000 was also granted. 

Contracts for the construction of the 
trolley line between Richlandtown and 
Hellertown, Pa., have been awarded, and 
work will be begun as soon as the weather 
permits. When this line is completed 
there will be a continuous trolley system 
from North Wales to Allentown, and it 
is expected in the near future that the 
trolley will be built to Mauch Chunk. 
When these lines and the Perkasie-Doyles- 
town extension have been constructed there 
will be a through line from Philadelphia 
to Mauch Chunk and other points in the 
Lehigh Valley. 

A movement is on foot in Ohio for the 
construction of a long-distance trunk line 
to run from Cincinnati to Cleveland, To- 
ledo, Port Huron and other cities in the 
state. From Fremont a line will be built 
to Oak Harbor direct, thence to Port Clin- 
ton, Lake City, Marblehead and across 
Sandusky bay to the city of Sandusky. 
At this point the line will connect with the 
new Huron line to Huron, and with the 
Lorain-Cleveland belt line. From Port 
Clinton a road will run to Toledo, follow- 
ing the shores of Lake Erie as closely as 


‘possible, and another line will be built 


from near Gypsum to the full length of 
the Catawba Island Peninsula, where a 
ferry will connect Put-In Bay and 
the other islands. Forty-five miles of 
track will be built in Ottawa County 
alone. 
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Automobiles 











The Geneva Automobile and Manufact- 
uring Company, of Geneva, Ohio, was 
recently incorporated with a capital stock 
of $100,000, being financed by Mr. J. A. 
Carter and others. 


H. H. Rigglemann, of New York city, 
recently incorporated the Columbus, Ohio, 
Auto-Cab and Parcel Delivery Company, 
to introduce automobile delivery and elec- 
tric cab service in that city. 


The Wheel Within Wheel Company, of 
Paterson, N. J., is a new organization to 
deal in wagons, automobiles, ete. Its 
capital stock is $125,000. E. M. Keller, 
C. 8. Lee and others are the incorporators. 


A recent corporation is that of the 
Automobile Exchange and Storage Com- 
pany, of Jersey City, N. J., which has been 
chartered by Andrew Morrison, A. P. 
Morison and Oscar B. Miller, for $100,- 
000. 


Advance notices of the Pan-American 
Exposition state that fricends of the auto- 
mobile industry will ser; some exhibits at 
the exposition which will open their eyes 
as to the extent and character of the auto- 
mobile industry. 


A new record has been established for 
horseless carriages between Washington 
and Baltimore, the present figures having 
been brought down to 3 hours and 14 
minutes or a gain of seven minutes over 
the best previous record. 


Supply stations for automobiles are 
among the plans of the Westchester, N. Y., 
Automobile Club, and will in all probabil- 
ity be situated on roads leading to the 
Casino, at Ardsley; the Knollwood Coun- 
try Club and the Country Club at West- 
chester. 


Admiral Dewey to the fore again. This 
time he has distinguished himself by ob- 
taining the most noticeable and one of the 
handsomest automobiles in the city of 
Washington, D. C. The admiral’s vehicle 
has yellow running gear, and is said to 
present a very pretty sight traveling 
around the streets. 

We are informed that the Adriatic Rail- 
way Company, of Italy, is experimenting 
with a special type of automobile, designed 
for use on rails. Each vehicle will be de- 
signed to carry 12 passengers. The serv- 


ice for which they are intended is entirely 
local and by this means the railroad serv- 
ice will be supplemented in portions of the 


ELECTRICAL REVIEW 


country where it would not pay to increase 


- the number of regular railway trains. 


The run recently held by the Automo- 
bile Club of Great Britain, which was 
called the Christmas Tour, is said to have 
been one of the most ambitious ever 
planned by that organization. On the 
first day 88 miles were traversed, between 
London and Salisbury. The next day’s 
run was from Salisbury to Exeter, 89 
miles, and after that the route led through 
Plymouth, Taunton, Marlborough and 
thence back to London, 74 miles. 


Postmaster Hibbard, of Boston, Mass., 
recently received authority from Washing- 
ton to carry into effect his plans for using 
automobiles as mail vans. ‘Three such ve- 
hicles of a special design, particularly 
suited to the work, have been built by the 
Eclipse Automobile Company and will be 
used in the service. ‘Two of them are to 
be stationed at the Back Bay station and 
the third at the Boulevard office. The 
change from horse to electrically propelled 
vehicles will be inaugurated about March 
1 and only the collection of mail is to be 
made with these vehicles at the start. 


A contemporary reports that French 
rumors are current regarding a wonderful 
automobile which is said to be under proc- 
ess of construction for a millionaire mer- 
chant in Marseilles. The machine when 
finished will present in general appearance 
a composite effect similar to that produced 
by combining a street car, house boat, 
railroad coach, freight truck, submarine 
launch, Summer pavilion and fire engine. 
As it contains features of each of these, 
this will come under the head of “Interest- 
ing if True.” The idea of the vehicle was 
to provide what is practically a complete 
house on wheels driven by electricity and 
swift and enduring enough for a tour of 
considerable length. Nothing having been 
overlooked in its construction, the occu- 
pants may within it obtain every luxury 
of life and even stroll along the verandah 
and enjoy an after-dinner smoke with- 
out dismounting from the Kosmos, as the 
machine will be called. From the news- 
paper illustrations, however, space for the 
power machinery seems to be singularly 
lacking. One of the features of the Kosmos 
is a piazetta, and others are a vestibule 
which contains all sorts of curious fire- 
arms and weapons, sleeping rooms with all 
the paraphernalia of such apartments, a 
dining-room, kitchen, wine cellar, storage 
room for extra wheel tires and numerous 
other conveniences. The space reserved 
for the storage battery and motors to drive 
this marvelous vehicle is very smal] and 
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seems to the untutored American eye to 
be insufficient. The helmsman who vill 
drive this “peripatetic palace on wheels up 
hill and down dale” will occupy a cab on 
the forward end of the roof. The Kos- 
mos, according to the French correspond- 
ent who furnished the first report to our 
contemporary, promises to make an ex- 
perimental tour of the world in the 
Spring. 





> 





Electromobile Patrol Wagon for 
Hartford’s Police. 


The police commissioners of Hartford, 
Ct., have decided to possess at least one 
patrol wagon operated by electricity, and 
the contract for an experimental vehicle 
of this description has already been 
signed. According to the terms of the 
agreement the wagon will cost $3,000, 
and be put in regular service within three 
months. A charging plug to supply the 
batteries will be installed in the police 
station, thus enabling one set of batteries 
to be charged while the other set is in use 
in the vehicle. Hartford is the first city 
in the United States to possess such a 
wagon, and the experiment will be watched 
with interest by police officials all over the 
country. ‘The description which follows 
gives a clear idea of the general appear- 
ance and nature of the wagon, and is taken 
from the columns of a local paper: 

Hartford will be the first city in the 
United States to own a police automobile 
and the Electric Vehicle Company will be 
the first company to put one in permanent 
operation. Hartford’s automobile will have 
atop. ‘The sides will be of iron netting 
with drop curtains. There will be two 
seats running lengthwise and so con- 
structed that they may be dropped down 
and out of the way. ‘The body is largely 
modeled after the standard police wagons 
in use in the New York and Boston de- 
partments and the construction is about 
the same except where the weight of the 
battery is carried. The company will 
equip a charging station at the police barn 
and extra ‘sets of batteries will be pro- 
vided, so that there will never be any de- 
lay except the short time it takes to charge 
them, for while one set is in use the other 
is being charged. The rig will weigh 
about 2,000 pounds and will run 25 miles 
on one charge and at a rate of 11 miles an 
hour. There are two electric lights and 
an extra portable light for use about the 
wagon. : 

The new wagon will also furnish the 
city with an extra ambulance which will 
be an improvement on the present one. 
Under the driver’s seat are two compart- 
ments for a kit of surgical and medical 
supplies, and with the wagon is carried 
two stretchers, so that with the seats let 
down two injured persons could be con- 
veniently carried. In an emergency this 
feature may prove of great value. 























February 16, 1901 
THE INVENTION OF THE TELEPHONE. 


AN OLD CONTROVERSY REVIVED AND NOW 
CONSIDERABLY ELUCIDATED BY DOCU- 
MENTARY EVIDENCE ANDASTATEMENT 
FROM PROFESSOR ALEXANDER GRAHAM 
BELL. 


Certain statements regarding the 
invention of the telephone, contained 
in an article written by Mr. George C. 
Maynard, and published in the ELEc- 
tricAL Review for January 12, 1901, 
having been disputed by Professor 
Elisha Gray in a letter written a few days 
before his death to the Electrical World 
and Engineer, Mr. Maynard was requested 
by the ELectricaL Review to make such 
reply as he desired. He has written the 
following communication : 


MR. MAYNARD’S STATEMENT. 

Mr. Gray was, for many years, an inti- 
mate and valued friend of mine. If he 
were living, I should have no controversy 
with him. His sudden death brings a 
sadness in which no word of criticism can 
find place. Nevertheless it is no disre- 
spect to his memory to say the facts show 
that, on some points involved in the tele- 
phone matter, he was mistaken. 

No subject was ever so thoroughly in- 
vestigated as the invention of the speaking 
telephone, no patent has ever been sub- 
mitted to such determined assault from 
every direction as Bell’s; no inventor has 
ever been more completely vindicated, as 
a first, original and lawful inventor than 
Professor Bell, whose claims have been 
sustained by every court before which they 
have been heard and by scientific men the 
world over. Bell was the first inventor 
of a speaking telephone, and Gray was not. 
The facts are contained in many official 
records and need not be discussed here. 
In Mr. Gray’s communication three ques- 
tions seem to call for explanation. 


THE FILING OF BELL’S APPLICATION AND 
GRAY’S CAVEAT ON FEBRUARY 14, 1876. 


The application was carried to the Pat- 
ent Office by Mr. Marcellus Bailey, the 
partner of Anthony Pollok at that time, 
and he says it was filed before the caveat 
reached the office. Mr. William D. Bald- 
win, Gray’s attorney, says he wrote the 
caveat on the afternoon of the 14th, 
and sent it to the office shortly before the 
department closed for the day, having paid 
in the amount of the fee a few hours 
earlier, giving notice that “the papers will 
be filed to-day.” The record book of the 
Patent Office, under the date of February 
14, 1876, on page 5%, shows that the 
morning mail brought 47 cases which were 
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entered immediately after the office 
was opened. Following these, on page 58, 
there are entries of 48 cases brought to the 
office by representatives of the inventors. 
Of these entries the fifth is “A. G. Bell, 
$15.” The thirty-ninth entry, and the 
one next to the bottom of the page, is 
“K. Gray, $10.” Mr. D. P. Cowl, the 
official who received the documents, says 
there can be no question that Bell’s appli- 
cation was filed first. The suggestion 
that the papers, as they came into the 
office were piled up till the close of busi- 
ness and then entered in reverse order, 
has no foundation. 

THE ATTITUDE OF EXAMINER WILBUR. 

Within a few days after the papers 
reached the Patent Office, Mr. Wilbur im- 
properly allowed Gray’s attorney to see 
Bell’s drawings and specifications and 
urged him to telegraph Gray to come to 
Washington immediately and complete 
his application, saying if this were done 
promptly he would hold up Bell’s applica- 
tion. ‘The attorney did telegraph Gray, at 
Philadelphia, but he was absorbed in the 
perfection of his harmonic telegraph sys- 
tem and did not go to Washington. 

On the 3d of March, following, Mr. 
Baldwin wrote Gray’s partner, Dr. S. S. 
White: “We could still have an in- 
terference by Gray coming down to- 
morrow and promptly filing an ap- 
plication for a patent. If you want this 
done, telegraph me in the morning, 
on receipt of this, and I will have the 
papers ready in time to stop the issue of 
Bell’s patent ; but my judgment is against 
it, as Gray made the invention, as I under- 
stand it, while here, after Bell’s applica- 
tion was sworn to.” 

So far as Wilbur’s later affidavits and 
statements are concerned, it is notorious 
that no reliance could be placed upon 
them. He left the office to engage in the 
service of Edison, but did not meet with 
any great success. He became very dissi- 
pated and was in the habit of making the 
most contradictory affidavits for small re- 
muneration. 

Gray’s acknowledgment of Bell’s in- 
vention of the speaking telephone, is 
clearly stated in the following letters, 


which tell their own story: 

Anson StaGer, President. Geo. H. Buss, Genl. Agt. 
Enos M. Barton, Secretary. EnisHa Gray, Electrician. 
Office of 
WESTERN ELECTRIC MANUFACTURING COMPANY, 
220 to 232 Kinzie street, 

CuicaGo, February 21, 1877. 
Proressor A. G. BELL. 
My Dear Sir: 
I give a lecture in McCormick Hall, this 
city, Tuesday evening, the 27th inst., on the 
telephone as I have developed it. I also 
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connect with Milwaukee and have tunes and 
telegraphing done from there. I should like 
to explain and exhibit your method of trans- 
mitting vocal sounds as well, but do not feel 
at liberty to do more without permission 
from you. 

I should explain it as your method and not 
mine, although the office records show a 
description of the talking telegraph filed by 
me on the same day yours was filed. The 
description is substantially the same as 
yours. I was unfortunate in being an hour 
or two behind you. There is no evidence 
that either knew the other was working in 
this direction. With our facilities I can get 
up an apparatus on a day’s notice that will 
answer. I have a copy of your patent. 
Please telegraph at my expense on receipt of 
this yes or no and I will act accordingly. 

Yours truly, 
ELISHA GRay. 

220 Kinzie street, Chicago. 


Cuicago, March 5, 1877. 
PROFESSOR »ELL. 
My Dear SIR: 

I have received yours of the 2d inst. 
and I freely forgive you for any feeling your 
telegram had aroused. I found the article 
I suppose you refer to in the personal col- 
umn of the Tribune and am free to say it 
does you injustice. - 

I gave you full credit for the talking fea- 
ture of the telephone, as you may have seen 
in the Associated Press despatch that was 
sent to all the papers in the country, in my 
lecture in McCormick Hall, February 27. 
There were four papers represented at the 
lecture, but only one—the Tribune—alluded 
to my mention of you except the press des- 


patch. I described your apparatus at length 
by diagrams. 

Of course you have had no means of know- 
ing what I had done in the matter of trans- 
mitting vocal sounds. When, however, you 
see the specifications you will see that the 
fundamental principles are contained there- 
in. I do not, however, claim even the credit 
of inventing it, as I do not believe a mere 
description of an idea that has never been 
reduced to practice—in the strict sense of 
that phrase—should be dignified with the 
name invention. Yours very truly, 


ELISHA GRay. 


A STATEMENT FROM PROFESSOR BELL. 

When Professor Bell was shown Pro- 
fessor Gray’s communication to the Elec- 
trical World and Engineer, and read the 
statement “that I became convinced that 
I had shown him how to construct the 
telephone with which he obtained his first 
results,” Professor Bell simply said the 
records plainly show that the statement is 
not true; that his invention and applica- 
tion were completed long before the papers 
were filed in the Patent Office, and that he 
received no information or suggestions of 
value from Gray. 


onan 

Vice-President E. B. Maltby has been 
elected president of the Boston Electric 
Light Company, of Boston, Mass. Di- 
rector I. T. Burr has been elected vice- 
president. - 
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ITEMS OF INTEREST. 

The gain of the Erie Telephone Com- 
pany in January was 976 subscribers. 
‘Total connected 142,575; waiting connec- 
tion, 3,157. 

An act was recently passed by the local 
authorities for improving the harbor at 
Port Elizabeth, South Africa, and in- 
cludes an appropriation of £16,500 for an 
additional electric light and power plant 
in that city. Bids will soon be advertised 
for. 

An automobile club has been founded 
in Budapest, Hungary, with Count Paul 
Szpary as the president and Count Michel 
Karolyi as co-president. The vice-presi- 
dents are Drs. Aurel Miinnich and Karl 
Hatrany-Deutch. M. Julius Reimann is 
the secretary. 

Financiers of Rochester, N. Y., are said 
to believe that sharp competition in elec- 
tric and gas lighting in that city is soon 
to come, and that the profits of the Roch- 
ester Gas and Electric Company will be 
considerably diminished by cuts in its rates 
to meet that competition. 

A receiver, who has been appointed for 
the Mississippi Valley Telephone Com- 
pany, operating in Minnesota in competi- 
tion with the Northwestern Telephone Ex- 
change Company, which is a branch of the 
Erie, says that the plant represents an in- 
vestment of about $700,000, and that the 
company has about $100,000 in outstand- 
ing debts. It possesses 1,114 subscribers 
in St. Paul, and 2,400 in Minneapolis. 

It is reported that New Jersey will soon 
have 100 miles of street railroad tracks 
under one management, as the Elizabeth, 
Plainfield & Central Jersey Traction Com- 
pany has succeeded in obtaining the neces- 
sary consent for the extension of its sys- 
tem from Plainfield to Watchung and 
through the Passaic Valley to Sterling, 
from which place it will make connection 
with the Morris County system of trolley 
lines during the coming Summer. 

The Atlantic Telephone Company, 
whose incorporation has been noted in 
another column of the ExvectricaL Re- 
VIEW, was organized to operate telephone, 
telegraph and telautograph messenger call 
service, stock quotations and other meth- 
ods of communication between New York, 
Albany, Syracuse, Rochester, Buffalo and 
throughout large cities of the United 
States and Canada. The directors of the 
company include a number of prominent 
men throughout the state of New York. 

W. Caryl Ely, of the International Trac- 
tion Company, has completed arrangements 
withthe Niagara Falls, St. Catherines & To- 
ronto Electric Railroad Company, which 
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controls all Buffalo, N. Y., lines, and the 
lines between that city, Niagara Falls and 
the vicinity, which will give direct trolley 
car connection between Buffalo and Toron- 
to. Steamboats have been purchased, and 
will run between Port Dalhousie and St. 
Catherines, connecting at the former place 
with the cars to and from Toronto, and at 
St. Catherines with the Buffalo cars. The 
time required to make the trip will be 
about three and one-half hours. 

Unconfirmed press despatches from Ot- 
tawa, Canada, report an unusual mishap in 
the construction of the Yukon telegraph line 
from Quesnell, B. C., to Telegraph Creek 
and Atlin. Construction was completed 
between Quesnell and Hazleton, and then 
a party was sent out from Hazleton to 
continue construction north, while simul- 
taneously another party was started out 
from Telegraph Creek to work south, and 
make connection with the Hazleton party 
about half-way between those two points. 
In its work one party struck along a cer- 
tain valley, and the other party along an 
entirely different valley. The result is 
that the actual work of construction has 
overlapped, but instead of the wires being 
connected, the ends are 70 miles apart, 
with two gigantic ranges of mountains 
intervening. The result must be the de- 
struction or abandonment of a large por- 
tion of the line already built, and the 
building of a new line. 

Newspaper reports state that an electric 
carnival is contemplated by the officials 
of Kansas City, Mo., for the coming Fall. 
Nearly all the large buildings in the city 
have their own dynamos and could be 
illuminated from sidewalk to roof with 
incandescent lamps without drawing on 
the power of the central public plant. The 
following excerpt from the Kansas City 
Star gives a general idea of what is pro- 
posed to be done: “To appreciate what 
could be done it is only necessary to men- 
tion the dome of the post office encircled 
with colored lights and the tower of the 
New York Life Building similarly illumi- 
nated. The big stores, hotels and business 
houses could add to the general illumina- 
tion with fanciful designs, simultaneously 
performing a public service and advertis- 
ing their business. With electric arches 
thrown across the streets and facades and 
towers blazing on every side, the grand 
electric pageant of 1901 would revive the 
Kansas City Autumn festivities. It could 
last a full week and draw enormous crowds 
of visitors. At the Junction, for instance, 
an electric ship or an electric fountain 
could be made the gorgeous centre of the 
show.” 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 196 bid 
and 198 asked, showing a gain of 5% 
points. Metropolitan Street Railway, of 
New York, closed at 16214 bid and 16234 
asked, indicating a loss of 34 point. 
Brooklyn Rapid Transit closed at 781, 
bid and 783¢ asked, showing a gain of 11, 
points for the week. Third Avenue Rail- 
road closed the week at 121 bid and 122 
asked, indicating a gain of 1 point. 
Manhattan Railway, of New York, closed 
at 118% bid and 11884 asked, showing a 
gain of 11% points. 

On the Boston exchange, American 
Telephone and Telegraph closed with no 
bid price quoted and 63 asked, showing a 
loss of 2 points in the asked price. Erie 
Telephone closed at 63 asked, showing a 
gain of 4 points in the asked price. New 
England Telephone was not quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed the week at 
8 bid and 814 asked, indicating no change 
in the bid price and a loss of 14 point in 
the asked price. Union Traction closed 
at 3434 bid and 35 asked, showing a loss 
of 1 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 1514 bid 
and 16 asked, showing a loss of 14 point 
for the week. Electric Boat closed at 27 
bid and 29 asked, showing no change in 
either price. | Consolidated Equipment 
closed at 914 bid and 10 asked, indicating 
a loss of 84 point for the week. 

Wall street, February 9. 

secs cenit 
PERSONAL. 

Mr. E. B. Fisher, the well-known inde- 
pendent telephone man, of Grand Rapids, 
Mich., visited New York and other East- 
ern cities last week. 


Mr. Paul Bigelow has resigned as elec- 
trician in charge of the Department of 
Yards and Docks, Navy Yard, New York, 
and will hereafter represent the Buckeye 
Engine Company, of Salem, Ohio, in 
New York city. 

ieee NAN casts 
OBITUARY. 

Robert Pond Brown, until a few months 
ago chief engineer in charge 6f the elec- 
trical equipment of the Brooklyn Heights 
Railroad Company, died on February 8, at 
the home of Mr. F. S. Pearson, in New 
York city. He was born in Whiting, Vt., 
in 1866, and was graduated from Tufts 
College as an electrical engineer in 1891. 





PES 
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Annual Reports of Brooklyn, N. Y., 
Electric Railway Companies. 

For the year ending December 31, 1900, 
ihe earnings and expenses of the Brooklyn 
lleights, N. Y., Railroad Company were 
is follows: 


Receipts ........ $11,971,470 .6¢ 
=xpenses, includ- 
ing taxes...... 7,637,507.00 


Net earnings, 
Fixed charges: 
Intereston 
bonds of 
leased com- 
PANICR 6<:0:6 0:5 
Intereston 
Brooklyn 
Heights Rail- 
road Com- 
pany’s bonds, 
Intereston 
real estate 
mortgages .. 
Rentals to 
leased com- 
panies ...... 


$2,192,196.32 


12,500.00 


13,920.81 


1,586,250.01 $3,804,867.14 





Surplus 
Of the fixed charges paid as 
above, the Brooklyn Rapid 
Transit Company received 
as interest and rentals upon 
its holdings of the stock and 
bonds of its controlled com- 
panies the sum of......... 


$529,101.55 


$701,688.42 





Thus making the aggregate 
surplus income of the sys- 
tem operated by the Brook- 
lyn Heights Railroad Com- 


pany $1,230,789.97 


Of the net earnings of the entire Brook- 
lvn Rapid Transit system, $4,333,968.69, 
it is estimated that the Nassau system con- 
tributed at least $935,000. 

The most rapid growth of business upon 
the Brooklyn Rapid Transit Company’s 
system is undoubtedly to be expected in 
the territory covered by the lines of the 
Nassau Electric Railroad Company. 

The Brooklyn Rapid Transit Company 
controls 522 miles of street railroad in 
Brooklyn, of which 67 miles are elevated 
and 455 miles are surface lines, together 
covering the entire Borough of Brooklyn. 
Its system connects with the new East 
River Bridge, now nearing completion, 
over which one of its controlled companies 
This 
improved communication with New York 
is expected to increase very largely the 
development of the Borough of Brooklyn 
and to add materially to the earnings of 
the Brooklyn Rapid Transit system, in- 
cluding the Nassau Electric Railroad 
Company’s lines. 


has the right by contract to operate. 


saan 
Car Barns Burned. 

Fire entirely destroyed the Flatbush 
car shed and 110 cars belonging to the 
Brooklyn, N. Y., Rapid Transit Company, 
on February 8, inflicting a loss of about 
$250,000. : 


$4,333,968.69 
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A New Type of « Oldsmobile.’’ 
The Olds Motor Works, of Detroit, will 
place upon the market this Spring its new 
model gasolene runabout, which it has 
named the “Oldsmobile.” A 
them are already on the streets, and they 
The 


which have impressed the ordinary ob- 


number of 


seem to work perfectly. features 
server are its simplicity of construction, 
lightness and economy of operation; once 
filled it will run 150 miles without fur- 
ther attention. In one of the recent tests 
the gasolene tank was emptied; two gal- 
lons of gasolene were then placed in the 
tank, and a run of 50 miles was made in 
The 


ing gasolene was drawn from the tank 


2 hours and 20 minutes. remain- 
and there was left three quarts, so that the 
amount consumed on the 50-mile run was 


five quarts. 

















A New Type oF ‘* OLDSMOBILE.” 


The carriage complete weighs about 580 
pounds. Although light, all the parts 
are constructed with a special view of 
At a test of this, 12 
men were mounted on one of the machines, 
a total of fully 3,100 pounds. The motor 
is one of the standard Olds motors, of 
four horse-power, which it is stated has 


assuring strength. 


sufficient power to handle the machine on 
a 25 per cent grade, and give it a speed of 
The body of the 
vehicle is mounted independent of the 


10 to 25 miles per hour. 


motor and running gear, being sustained 
by rubber cushions. All vibration is said to 
be eliminated. 
low, being only about two feet from the 
ground, which makes it almost impossible 


The body is mounted very 


totip. It is of regular wagon tread, four 
feet seven inches; the wheels are 28 inches 
in diameter, with two and one-half-inch 
heavy pneumatic rubber tires Transmis- 
sion is effected by a roller chain of 4,000 
pounds working strain; the brake is of 
sufficient power to slip the wheels in case 
of emergency, 


synchronous speed is attained. 
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LEGAL NOTE. 

The Dayton Fan and Motor Company, 
of Dayton, Ohio, has just been adjudged 
guilty of infringement of the alternating- 
current motor patents owned by the West- 
Electric and Manufacturing 
Company in the United States Circuit 
Court for the Western Division 6f the 
Southern District of Ohio. 

Suits were brought by the latter con- 


inghouse 


cern alleging infringement of the patents 
Nos. 401,520, 511,559 and 511,560, grant- 
ed to Nikola Tesla for operating synchro- 
nous motors on a single-phase cireuit by 
means of phase-splitting devices adapted 
to allow the motor to start as a displaced- 
phase machine, and permitting it to run 
as a single-phase induction motor when 
The opin- 
ion of the Court is very clear. It says: 

“Prior to the issuance of the letters 
patent in suit, the single-phase, alter- 
nating-current motor, which required but 
one circuit, was highly efficient when run- 
ning at speed, and, for many purposes, 
would have been preferable but for the 
lack of the capacity of self-starting. This 
defect greatly impaired its value commer- 
cially and offered a strong inducement to 
inventors and those skilled in the art to 
supply the lacking capacity. But not- 
withstanding the state of the art and all 
its teachings and the obviousness of the 
remedy, now suggested, it remained for 
Tesla to solve the problem. Thomson did 
not do it, although he had the question of 
‘suitable devices for bringing the arma- 
ture’ up to ‘full speed, or a speed almost 
synchronous with the rate of alternations 
supplied,’ before him, when considering 
the invention of his patent No. 407,844, 
the application for which was filed three 
months before the filing of the application 
for the patent in suit. Notwithstanding 
its suggested obviousness, there is no evi- 
dence that the method of claim I of the 
patent in suit occurred to any one other 
than Tesla until after the patent was ap- 
plied for. But in the light of the teach- 
ings of the patent it has since occurred to 
the defendant, and is embodied in the de- 
vice offered in evidence as ‘Complainant’s 
Exhibit, Defendant’s Motor, B. B. Exr.’ 

“In view of the prior art, the admitted, 
and the undisputed facts of the case, claim 
I of the patent should be sustained and 
the defendant should answer for the in- 
fringement thereof. 

“There will be a decree accordingly.” 

In the other case the opinion was of the 
same character, the Court holding that an 
essential infringement was clearly estab- 
lished and granting a decree in accord- 
ance with the complainant’s prayer for in- 
junction and the recovery of past dam- 
ages. 

ee 

Lorenzo Priori was executed in Sing 
Sing prison, New York, February 6, 1901. 
He was the thirty-fourth victim of the 
electrical execution law, 
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Towa—Keokuk 
$75,000. 


SACRAMENTO, Cau.—Auburn Electric 
Railroad Company. $50,000. 


INDIANAPOLIS, INp.—Evansville Elec- 
tric Railway Company. $50,000. 


INDIANAPOLIS, INpD.—Fort Wayne & 
Southwestern Traction Company. $600,- 
000. 


KEOKUK, 
Company. 


Telephone 


AuBany, N. Y.—Electrical Engineering 
and Development Company, of New York 
city. $10,000. 


HarrisspurG, Pa.—Lansdale & Norris- 
town Electric Railway Company, of Nor- 
ristown. $60,000. 


Lanstnc, Micn.—Macomb County Tel- 
ephone Company. $50,000. Incorporat- 
ors: G. R. Lovejoy and others. 





Wi-minGTon, Det. — Auto - Dynamo 
Car Company, of New York city. To 
manufacture electrical machinery. $200,- 
000. 


SPRINGFIELD, ILu.—Bond County Light, 
Heat and Power Company, of Greenville. 
$18,500. Incorporators: U. S. Demoulin 
and others. 


Trenton, N. J.—Empire State Gas and 
Electric Company. $300,000. Incor- 
porators: George W. Linch and others, all 
of Jersey City. 

SPRINGFIELD, Int.—Tom A. Marshall 
Telephone Company, of Keithsburg. 
$50,000. Incorporators: T. A. Marshall, 
F. P. Burgett and others. 


LIBERTYTOWN, IND.—A_ Baltimore, 
Md., capitalist is said to have purchased 
the plant of the Ellicott City Power and 
Electric Company for $1,950. 


New Haven, Ct.—The Rice & Baldwin 
Electric Company. $10,000. To manu- 
facture and deal in electrical supplies 
and do general electrical contracting. 


Harrispure, Pa.— The Pennsylvania 
Light, Heat and Power Company was re- 
organized on January 16, increasing its 
capital stock from $100,000 to $300,000. 


ALBANY, N. Y.—Certificates of increase 
to its capital stock from $200,000 to $500,- 
000 have been filed by the Buffalo & 
Niagara Falls Electric Light and Power 
Company. 


FRANKLIN, Pa.—The Citizens’ Trac- 
tion Company is said to have purchased 
the entire system of the Oil City Electric 
Railway Company. The purchase price is 
not known. 


INDIANAPOLIS, IND.— Greensburg & 


Versailles Southern Electric Railroad; 
$100,000. Plymouth Electric Light Com- 
pany; $10,000. Connersville Traction 


Company ; $25,000. 


SPRINGFIELD, Ini.—Galesburg Union 
Telephone Company, of Galesburg ; $100,- 








000; John Pool and others, incorporators. 
Edgar Telephone Company, of Paris; 
$52,000; L. O. Jenkins and others, incor- 
porators. 


Mankato, Minn.—The Mankato 
Electric Street Railway, Lighting and 
Power Company will soon be transferred 
to an eastern syndicate, which will pay 
$10,000 for the former’s franchise and 
rights. 


LEADVILLE, Coto.—The Leadville Elec- 
tric Power Company was incorporated at 
Denver recently with a capital stock of 
$3,000,000. The incorporators are George 
C. Manly and Louis H. Tatum, of Denver, 
and Edward S. Douglas. 


Winstep, Cr.—The Berkshire Street 
Railway Company has been organized 
here. Its capital stock is $1,100,000, and 
it will build an electric railway through 
Berkshire County, Mass. The road, which 
will be 55 miles long, will run from the 
Connecticut state line north to Adams. 


Lansinc, Micu.—Detroit & Chicago 
Traction Company. $4,000,000. The 
incorporators are P. H. Flynn, John Mc- 
Carty and F. C. Cocheu, of New York; 
Isaac W. Maclay, of Yonkers, N. Y.; Geo. 
J. Carr, of Montclair, N. J.; W. A. 
Boland, of Grass Lake, Mich., and W. A. 
Foote, of Jackson, Mich. 


Bucyrus, On10—Peter Young, a capi- 
talist of Mount Vernon, N. Y., is said to 
have purchased the gas and electric light- 
ing plants of this city. Associated with 
him is Isaac Baxter, of Detroit, Mich. 
The capitalization of both plants is $70,- 
000 and they are the only ones in the city. 
The purchase price is not known. 


LOUISVILLE, Ky.—DLouisville, Anchor- 
age & Pewee Valley Railwav Company. 
The company is capitalized for $10,000, 
with the privilege of increasing its stock 
to $750,000. The incorporators are C. C. 
Tennis, of Philadelphia, Pa.; Joseph Wil- 
liams, of Louisville; Percival Moore and 
H. H. Bechtel, of Cincinnati, Ohio. 


ALBANY, N. Y.—H. Krantz Manufac- 
turing Company, of Brooklyn. $150,000. 
This company will deal in switchboards 
and electrical appliances. Atlantic Tele- 


phone Company. $5,000,000. New Ber- 
lin Telephone Company, Chenango 
County. $3,000. Southern Tier Tele- 
phone Company. $1,000. Wellsville 


Telephone Company. $15,000. 


PETERBOROUGH, OntT.—The Canadian 
General Electric Company, Peterborough, 
Ont., will apply by supplementary letters 
patent for power to acquire, hold, pledge 
or otherwise dispose of shares in other 
companies or corporations and in respect 
thereof exercise the rights, powers and 
privileges, which any holder might have 
or exercise, and otherwise extending the 
powers of the company. 


CoLtumsus, Onto—Ashley Telephone 
Company. $6,000. Winona Central Tele- 
phone Company. $10,000. Hamilton, Glen- 
dale & Cincinnati Traction Company. 
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$250,000. Incorporators: W. P. McCarthy 
and others. Toledo,Waterville & Southern 
Railway Company. $25,000. Toledo, 
Napoleon & Defiance Railway Company. 
$25,000. The Dayton Electrical Manu- 
facturing Company has increased its cap- 
ital stock from $20,000 to $50,000. 


SPRINGFIELD, ILu.—Citizens’ Electric 
Light, Gas, Heating and Power Company, 
of Danville. $100,000. William V. Tobey 
and others, incorporators. F. L. Smith 
Electric Company, of Harvard. $10,000. 
Incorporators: F. L., E. B., and L. H. 
Smith. American Compound Company, 
of Chicago, to manufacture electrical ap- 
paratus and supplies. $2,500. Hoopes- 
ton Electric Light and Heating Company. 
$30,000. Frank Lindley and others, in- 
corporators. 


MONTREAL, PROVINCE OF QUEBEC—A 
new company is shortly to be formed in 
this city, which will be known as the 
Lighting and Power Company of Mont- 
real. Its capital stock will be $25,000,000 
and it will take over the Chambly Manu- 
facturing Company, the Royal Electric 
Company, Montreal Gas Company and the 
Lachine Rapids Hydraulic and Land 
Company. The legislature will be asked 
to change the act of incorporation so that 
all the newly acquired shares of stock can 
be voted on at the annual meeting. Those 
who are interested in the promotion of 
the plan have stated that there will be no 
change in price so far as gas rates are 
concerned, but that the cost of electric 
lighting and power to consumers will be 
slightly increased. At the present time, 
on account of the keen rivalry and compe- 
tition, Montreal enjoys possibly lower rates 
than are in force in any other city in 
America. 


TRENTON, N. J.—The certificate of the 
consolidation of 21 electric light companies 
of Hudson and Essex counties into the 
United Electric Company of New Jersey, 
with a capital of $20,000,000, was recently 
filed with the Secretary of State. The 
principal companies are Jersey City Elec- 
tric Light Company, Newark Electric 
Light and Power Company, Central Power 
Company, Thomson- Houston Electric 
Company, Newark-Schuyler Electric Com- 
pany, Essex County Electric Company, 
Montclair Light and Power Company. 
Excelsior Electric Company, Kearney 
Electric Light and Power Company, Hud- 
son County Electric Company, People’s 
Light, Heat and Power Company, Con- 
sumers’ Electric Light and Power Com- 
pany, Suburban Electric Light and Power 
Company, Edison Electric Light and 
Power Company, Hudson Electric Light 
Company, North Hudson Light, Heat 
and Power Company, Suburban Elec- 
tric Company, Union County Electric 
Company, Elizabeth- Schuyler Electric 
Company, Consumers’ Light, Heat and 
Power Company, Morris County Electric 
Company. The officers of the new cor- 


poration are A. B. Carlton, president; 
Louis Little (treasurer United Gas Im- 
provement Company), treasurer, and T. J. 
George, secretary. 











February 16, 1901 


A Fifty-Million-Dollar Telephone 
Suit. 

The Atlantic & Western Telephone 
Company brought suit in the United 
States Circuit Court, at Chicago, on Feb- 
ruary 8, asking for an accounting and 
claiming the sum of $50,000,000, repre- 
senting alleged profits from the illegal 
use of a telephone invention claimed to 
have been enjoyed by the American Bell 
Telephone Company, the American Tele- 
phone and Telegraph Company, the Chi- 
cago Telephone Company, and the Central 
Union Telephone Company, who are made 
defendants to the suit. The basis for the 
suit is an invention for which Henry 
C. Strong secured a patent in 1885 styled 
“a combined telegraphic relay and tele- 
phone.” Joined with Mr. Strong at that 
time were David A. Strong and Henry 
P. Caldwell. The plaintiffs ask for an in- 
junction to restrain the defendants from 
the further manufacture and sale of the 
invention. 





-_-+_—__—_ 
Thunder-Storms to Order. 

One of the most novel of the electrical 
features of the Pan-American Exposition 
at Buffalo, N. Y., will be the artificial 
thunder and lightning which will be pro- 
duced there according to the plans of Mr. 
P. N. Lincoln, the chief engineer of the 
Niagara Falls Power Company. 

For quite a few years back artificial 
lightning and “sheet-iron thunder” have 
been features of the melodrama, but in the 
present instance the electrical disturbances 
and audible detonations will be produced 
entirely by means of large glass condensers 
charged with high-potertial alternating 
currents. Mr. Lincoln’s invention is of 
such a nature that he can imitate almost 
exactly theintermittent flashes of lightning 
discharges and produce the same detonat- 
ing effects that we are accustomed to hear 
when thunder-storms are in progress. In 
his appliances Mr. Lincoln has constructed 
a large sign bearing the name Niagara. 

.It will be charged with high-tension alter- 
nating currents which will produce a dis- 
play or halo about 12 inches long around 
the letters and over the surface of the 
glass sign, being due to partial discharges 
of the condenser. At the low potentials 
each letter of the sign is surrounded by a 
violet fringe of brush discharge, while as 
the tension is raised wriggling streamers 
of brilliant light shoot out from the sharp 
corners of the letters, varying in length as 
the voltage rises until they form a daz- 
zling halation, each flame being about a 
foot in length. Up to this point the dis- 
charges are said to be but partial, but as 
the pressure of the current increases com- 
plete discharges are produced, each one be- 
ing accompanied by a sharp report, long 
lines of light darting across the surface of 
the glass like flashes of real lightning. 
When the voltage is high enough, each il- 
lumination is accompanied by one of the 
complete discharges and when a frequency 
of 125 cycles per second is reached the 
discharge is said to be extraordinarily 
brilliant, while flashes of:lightning and the 
thunder claps of a first-class storm are 
imitated with surprising accuracy and 
fidelity. 
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A New Watch-Case Telephone 
Receiver. 


The watch-case receiver illustrated here- 
with is manufactured by the Electrical 
Appliance Company, of Cincin&ati, Ohio. 
It is of the double-pole type, though it has 
but a single coil. This coil is circular in 
cross-section, hence it has the lowest re- 
sistance for a given number of turns of 
wire. The magnetizing effect of such a 
coil when the pole-pieces are properly de- 
signed is most efficient. Where two coils 
lie close together, side by side, as in the 
ordinary double-pole receiver a consider- 
able portion of the wire is dead resistance, 
the magnetic effect of one neutralizing 





Watcu-CasE TELEPHONE RECEIVER. 


that of the other. Other points of 
superiority claimed are full strong thread 
to hold the cap in place, absence of 
small wires that may be easily broken, 
strong and lasting magnets, distance be- 
tween the diaphragm and pole-pieces uni- 
form, correct and unchangeable, obtained 
by turning after the receiver is finished 
otherwise; cord-tip binding-posts can not 
turn, and have strong screws to hold the 
tip, supporting ring insulated from the 
shell, ample weight to properly operate 
the cutout. These receivers are furnished 
in any desired finish—nickel plate, oxi- 
dized copper, etc.—and are wound to any 
resistance that will best meet special con- 
ditions. 








_—->-+_-_— 
National Electric Light Association. 


The proceedings of the twenty-third 
convention of the National Electric Light 
Association, held at Chicago, May 22-24, 
1900, have been issued by Secretary 
George F. Porter. The book is handsome- 
ly bound in cloth, and is uniform with pre- 
vious volumes of the association’s pro- 
ceedings. It is from the press of the 
James Kempster Printing Company, New 
York city, and is a good example of ex- 
cellent bookmaking. 
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Three-Million-Dollar Power Piant 
for Leadville. 


The Leadville Electric Power Company, 
which was recently incorporated by George 
C. Manly and Louis H. Tatum, of Denver, 
Colo., and Edward S. Douglas, of Tampa, 
Fla., for $3,000,000, has begun construc- 
tion work on an electric power plant of 
unusually large proportions. For the 
past year work has been under way 
and many thousands of dollars have 
already been expended in _ surveys 
and the acquisition of water rights 
and reservoir sites. In a recent in- 
terview Mr. Manly said that his enter- 
prise had hardly reached the stage where 
it would be advisable to give to the public 
the entire details of his plans. 
state, however, that his company had se- 
cured ample water rights on the Pacific 
slope of the mountains where it would not 
be hampered by any property rights of the 
settlers. This matter has been the chief 
drawback for similar projects in Colo- 
rado and particularly in Leadville, for the 
reason that water-power for the generation 
of electricity was contemplated in all plans 
to be taken from the Arkansas River, and 
heretofore always brought on trouble with 
the people owning water rights who did 
not wish interference. “Our power is 18 
miles from Leadville,’ continued Mr. 
Manly, “and we have a water fall of 300 
feet, enabling us to maintain a daily ca- 
pacity of 5,000 horse-power. The elec- 
tricity will be transmitted from the seat 
of generation into the city at a voltage of 
22,000, and, arrived there, stepped down, 
or transformed to a lower voltage suitable 
for commercial purposes. Our reservoir 
sites for holding large quantities of water 
are the most desirable nature can furnish. 
The company’s officers have not yet been 
elected, but the board of directors will 
probably hold a meeting in a few days for 
that purpose.” The formation of the com- 
pany is of considerable importance to 
Leadville as the only power plants in the 
city are operated by steam, and in times 
of coal famine, occasioned by strikes, 
blockades, or other causes, there is usually 


ashutdown. Then, again, there is always 
considerable loss in the transmission of 
steam from condensation, especially at the 
altitude of Leadville where so much cool 
weather prevails. 


——_ +> —__— 


A 50-year franchise was recently grant- 
ed by the citizens of South Milwaukee, 
Wis., to the Milwaukee Light, Heat and 
Traction Company, the terms of the fran- 
chise calling for a five-cent flat fare and 
a 10-year lighting contract. Attorney 
xeorge P. Miller is the counsel for the 
company. 


He did - 
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BAKER & COMPANY, Newark, N. J., has 
issued a neat, celluloid folding rule, 12 inches 
long, advertising that company’s platinum. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, IIl., is offering a large stock of pins, 
brackets and cross-arms for telephone pur- 
poses, at what are said to be very attractive 
prices. The company solicits inquiries. 


Mr. A. O. SCHOONMAKER, 158 William 
street, New York city, reports a steady 
growth in his mica business for the past 
year, and announces that he has entered 
several good orders for the coming season. 


THE NEW ENGLAND ELECTRICAL 
WORKS, Lisbon, N. H., has issued its calen- 
dar for the ensuing year. The general sales 
agents for this wire company are Goldmark 
& Wallace, of 67 Cortlandt street, New York. 


THE AMERICAN BRIDGE COMPANY, 
New York city, has been awarded the con- 
tract for the new steel bridge over the 
Monongahela River at Homestead, Pa., by 
the Pittsburgh & Lake Erie Railroad Com- 
pany. 


THE PARKER ENGINE COMPANY, of 
San Francisco, Cal., is mailing its catalogue 
for 1901. The book contains much of inter- 
est for users of steam boilers, and will be 
mailed upon application to any one inter- 
ested. 


A. L. IDE & SONS, Springfield, Ill., the 
engine builders, report that the recent sales 
of their engines foot up a total of 56, both 
for belted and direct-connected engines. The 
size of the engines ranges from 50 to 470 
horse-power each. 


THE CENTRAL MANUFACTURING 
COMPANY, Chattanooga, Tenn., is mailing 
a price list of its standard yellow pine cross- 
arms for telephone and telegraph poles. The 
list also includes spacing blocks and wooden 
thimbles for steel pins. 


THE FORT WAYNE ELECTRIC WORKS, 
INCORPORATED, Fort Wayne, Ind., has 
issued its Bulletin No. 10138, illustrating the 














Wood, Type A, oil transformer. The folder 
is handsomely illustrated and _ contains 
pertinent descriptive matter. 

THE CUTTER COMPANY, Nineteenth 


and Hamilton streets, Philadelphia, has is- 
sued two calendars handsomely printed in 
colors showing the I-T-E automatic mag- 
netic circuit-breaker and the I-T-E edgewise 
circuit-breaker for railway work. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is sending out literature 
describing Adams-Bagnall are lamps. These 
lamps are made in seven different styles, 
and for alternating, direct-current, constant- 
potential and direct constant-current series 
and street railway work. 


JOHN T. McROY, Brazil, Ind., and 302 
Broadway, New York city, maker of the 
famous McRoy conduits, has issued his 
calendar blotter for the current month. Upon 
the face of the blotter is a brief and appro- 
priate inscription entitled “Just a word for 
curselves.” 


THE BULLOCK ELECTRIC MANUFAC: 
TURING COMPANY, of Cincinnati, Ohio, 
has recently opened an office at Buffalo, 
N. Y., 675 Ellicott square. The office will 
be under the management of Francis B. 
Smith, an electrical engineer of wide prac- 
tical experience. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St. Louis, Mo., is sending out its 
revised price list of Columbia incandescent 
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lamps, which will be mailed upon application 
to anyone interested. The Columbia lamps 
are too well known to need any additional 
commendation. 


J. L. BOARD ENGRAVING COMPANY, 
176 South .Clinton street, Chicago, Ill., has 
issued a folder entitled “Business Helps for 
Business Men,” being a general description 
of its metal-bodied rubber type and ‘“Easy”’ 
sign marker. It will be sent to any one in- 
terested, upon application to the company. 


DORCHESTER & ROSE, Geneva, N. Y., 
wholesale and retail dealers in general hard- 
ware, stoves and ranges, announce that they 
have secured the contract for heating the 
residence of Mr. William Gurning, of Corn- 
ing, N. Y., and also the contract for putting a 
hot-water heater in one of the city buildings 
at Seneca Falls, N. Y. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., 
has adopted a somewhat unique method of 
selling its well-known electric fans, by writ- 
ing individual letters to possible purchasers, 
and enclosing a return postal card which re- 
quests samples of the fans for trial purposes 
without obligation to the purchaser. 


WALSH’S SONS & COMPANY, Newark, 
N. J., the wholesale dealers in scrap metals 
and waste rubber, have issued a very neat 
calendar for the new year. Messrs. Walsh 
have everything imaginable in the way of 
scrap, and a visit to their “heap,” which, 
incidentally, comprises all the available 
space in a big yard, is instructive and in- 
teresting. 


THE AMERICAN VITRIFIED CONDUIT 
COMPANY, 39 Cortlandt street, New York, 
has sent out to a number of its friends a 
model of its vitrified underground conduits 
for use as a paper-weight. The company 
contracts for complete installations for con- 
duit systems, both of a single and multiple 
duct, and is meeting with much success in 
its field. 


THE UNITED ELECTRIC HEATING 
COMPANY, Detroit, Mich., has issued a cat- 
alogue of its air heaters and electrical 
specialties, including irons for tailors and 
general laundry purposes, portable disk 
stoves and cookers, glue pots, foot warmers, 
soldering irons, and curling iron heaters. 
The book will be mailed to any electrical 
supply house interested. 


THE CENTURY COMPANY, New York, 
will have a serial story by Irving Bacheller, 
author of “Eben Holden,” entitled “D’ri and 
I,” which will begin in the March number 
of the Century, and run six months. The 
story is a border tale of 1812, and depicts 
two types of man, one a Yankee, and the 
other man who embodies the hardy Puritan 
with the romantic cavalier. 


GRAPHITE, for February, contains “A 
Bit of Information that Users of Graphite 
Should Possess,” and considerable matter of 
general interest. Under the caption of an 
“Old Trick in New Guise,” is told the story 
of the man in Kansas City who offered to 
send for 75 cents instructions for writing 
without pen and ink. The instructions were 
“Use a lead pencil.” Graphite is the official 
organ of the Joseph Dixon Crucible Com- 
pany, of Jersey City, N. J. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., is said to 
have recently closed a contract with the 
Youngstown & Sharon, Ohio, Street Rail- 
way Company for the installation of two bat- 
teries of chloride accumulators, each battery 
consisting of 238 cells and having a capacity 
of 191 kilowatt hours. The batteries will 
be operated in connection with differential 
boosters of 200-ampere capacity at the rail- 
way company’s transformer substations, 
which are located two and twelve miles, re- 
spectively, from the power-house. 
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MR. E. T. PARDEE announces his asso- 
ciation with the Bullock Electric Manu- 
facturing Company, of Cincinnati, Ohio, 
whose New England office is situated at No. 
70 Kilby street, Boston, Mass. The Bullock 
company’s apparatus is too well known to 
need any additional description. It has been 
made a standard in the European market 
by the Oerlikon Company, of Zurich, 
Switzerland. The company states that it is 
in a position to furnish anything required 
for the electrical equipment of a direct-cur- 
rent plant of any desired type or capacity. 


THE BARR CONTRACTING AND CON- 
STRUCTION COMPANY, 30 Broad street, 
New York, is organized for the purpose prin- 
cipally to build electric railways. The offi- 
cers of the company are Edward Barr, pres- 
ident; John D. Graham, vice-president; 
Albert Scheffer, secretary; Lyman H. Bryan, 
treasurer. H. M. Littell, former president 
of the American Street Railway Associa- 
tion, and well known in active street rail- 
way circles, is the general manager of the 
company, and is thoroughly familiar with 
electric railway construction and manage- 
ment. 


THE STANDARD UNDERGROUND (CA- 
BLE COMPANY, Pittsburgh, Pa., recently 
has completed and put into operation its 
eastern factories at Perth Amboy, N. J. 
This company has also organized a new de- 
partment for its eastern and northeastern 
sales, and has made Mr. Charles J. Marsh 
its general manager, with headquarters at 
56 Liberty street, New York city; Mr. 
George L. Wylie continues as the manager 
of the eastern sales department at the same 
address, and Mr. Atlee B. Saurman has been 
made manager of the northeastern sales de- 
partment, with offices at Boston, Mass. 


THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has issued through the 
“General Electric Press’ a handsome cata- 
logue of its electric mine locomotives, coke 
carriersand other matters of interest in mine 
haulage. The book is attractively gotten up, 
containing many fine half-tones and descrip- 
tive matter of value to any one interested in 
the subject of electric traction for mines or 
for charging coke ovens. The system is, 
however, not limited to mines or similar 
fields, as is shown by the illustrations of 
the locomotives and trains now, and for 
some time past, in use by a large cement 
manufacturing company. 


MONTAUK CABLE is being installed in a 
large number of modern residences and bus- 
iness buildings. As is well known, this fire 
detective cable is practically a continuous 
thermostat which may be put in almost any 
situation in a building or among goods in 
storage, on walls, in warehouses, in the holds 
of ships, or elsewhere. Immediately upon 
the temperature of its surroundings becom- 
ing dangerously hot it sends in a prompt 
alarm of fire. The coal bunkers of the re- 
cently reconstructed United States Cruiser 
Atlanta have been supplied with this cable 
and it is installed on the new piers now 
under construction for the North German 
Lloyd. Steamship Company, at Hoboken, 
N. J., to replace those destroyed in the disas- 
trous confagraticn of July 1. last 


THE AMERICAN ELECTRIC FUSE 
COMPANY, New York and Chicago, is mail- 
ing a neat calendar for the current year. 
The face of the calendar bears a very good 
lithograph of two hogs, and underneath is 
the inscription: “We are piggish. We want 
all your business.” The American company 
handles the well-known American battery 
compound for open-circuit batteries. This 
compound is said to insure economy, effi- 
ciency and long life, and it is believed to be 
especially adapted for telephones, railway 
signals, medical batteries, alarm clocks, etc. 
The company is a specialist in telephone 
sickness and diseases, advising that it has 
never lost a case when its remedies were 
taken as directed. It prescribes fuses, light- 
ning arresters, connectors, magnet wire, etc, 














